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A polypeptide of the amino acid sequence: (X) - (Y) 
a-Glu-Cys-Pro-Glu-Gly- Tyr-Ile~Leu-Asp-Asp-Gly -Phe-Ile-Cyl-Thr-Asp 
-Ile-Asp-Glu (I) X = an amino acid residue or a peptide residue 
consisting of only Asp or Glu and Gla or a peptide residue consisting 
of a combination of at least two selected from the gp. consisting of 
Asp, Glu and Gla; Y = opt. amino acid residue or a peptide residue 
having 0 to 59 amino acid residues; Gla = gamma=carboxyglutamic acid 
residue; also claimed is a polypeptide having an amino acid sequence 
comprising (X) followed by 1 13 amino acid residues of formula (II). 

Also claimed are a recombinant DNA in which a DNA coding the above 
peptide and the DNA are recombined to a vector, a micoorganism or an 
animal cell transformed by the above recombinant DNA, the prepn. of the 
above peptide in which a filamentous fungus transformed by the above 
recombinant DNA is cultured, and a drug contg. the above peptide as the 
active component. 

USE/ADVANTAGE - The peptide has blood coagulation preventing, 
platelet aggregation preventing and thrombolytic activities 
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(57) miEM) 

(X)-(Y) a-Gl u-Cys-Pro-Gl u- 
G 1 y-Ty r- I 1 e-L e u-As p-As p-G 
ly-Phe-I 1 e-Cy s-Th r-As p- I 1 
e —As p — G 1 u 

(flU Xfi, Asp^diGlufcitTGl a©*^ 
t,W75y BMaSfc&l**^- K&iS. £fcliA s p 
i:G 1 ufcitfG 1 a*^fiR-5^^in5i>^< i: 

zywem**t. ) 

Cam] *^Bjo^^bN«ililii?S®Hi:jfii/J^^i 
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• 



(2) 



3#H¥5-2 1 3 9 9 8 



Ho 

(X) - (Y) »-Gl u-Cys-Pro-Gl u- 
G 1 y- 

Tyr-I 1 e — Leu— As p— As p — G 1 y — P 
he-I 1 e-Cys-Thr -As p- 
I 1 e —A s p — G 1 u 

(ffiU Xl±, As pi^JiG 1 ufcitfG 1 aCD*#> 
£G 1 ufccktfG 1 a*^j&58¥*^jlf;m<5iJ>&< i: 

[»#St2] «.TOT5y|BBJU«:*«-r*ri:ft» 

(X) -Pro-Cys-Phe - Ar g-A 1 a — A 
s n — Cy s — 

Gl u-Tyr-Gl n-Cys-Gln-Pro-L 
eu-Asn-Gl n-Thr- 
Se r-Tyr — Leu— Cys— Va 1— Cy s— A 
1 a-Gl u-Gl y-Phe- 
Ala-Pro-I le-Pro-His-Glu-P 
r o — Hi s— Ar g — Cys — 
G 1 n-Me t-Phe-Cys-Asn-Gl n-T 
hr-Al a — Cys — Pro — 
Al a— Asp— Cys— Asp— Pro— Asn— T 
hr-Gln-Al a-Ser- 
Cys— Gl u— Cys— Pro— Gl u— Gl y— T 
yr— I le— Leu— Asp — 
Asp-Gly-Phe-I 1 e-Cys-Th r-A 
s p — I le— Asp — Glu- 
Cys-Glu— Asn— Gly— Gly— Phe— C 
ys-Ser-Gl y — V a 1 — 
Cy s — H i s — A sn — Leu — Pro— Gl y — T 
hr-Phe-Gl u -Cy s - 
I 1 e — Cys— Gly — Pro— Asp — Ser— A 
1 a — Leu— Val— Arg — 
Hi s-I 1 e-Gly — Thr— Asp — Cys 
(©U XI*, Asp £/d£G 1 u fc«fctK5 1 aCD^ 
b%Z7$;W&m£tzii'<7*\!&M> S/d£Asp 
£G 1 ufeit/G 1 3ifrbJ&ZmfrbmZtL2>'J>&< £ 

) 

m&m 3 ] tt$g 1 2 CE«LfcA^ H % 
3- Ki - * DN AtiDN Afe^ 
&;l#DNA„ 

[11*314] M*a3£EftU&BJM.ftDNA(cj: 



[»*3®5] K*ai3ElW)«ift*fltDNAtrJ:»J» 

tzit 2 h wsm 

m h a >e v© y--f v 

10 [000 1] 

mmm. smm. m&&~ ^itKSfe mmmm 
20 maSL siafgfimm&sm (dio. -«& 

[0 0 0 2] *BJSil#(ri;v^, 75 yWBBIRtF*:/ 
^ HtiTEK^i" I UP AC - I UB^b^^SM^ 

(cbn) -^Bsn/c»s#%fflv^. &*>\ r$.;m 
v >Rg U ^Jf- K©7 ? y BE^ico^&tr^giii-eti^n 

N^atfC^SgjT'fcS. 
[0 0 0 3] ^BJ^JriJttST^^i^^OBS^iT 

50 Gin: #)V* 5 

Asp: 7*s^¥l/WmM 
Pro : T'D 'J V^S 
Ty r : ^-PS/>$ 
Va 1 : V5 
L y s : y 
G 1 u : >fA>Z 5 > 
Ala: 

Asn: T 7.^=7 H^l 
Leu: D-r»^g 
40 Phe: 7i-;k77-^ 
Gly: ^y^»aS 
His: \L7.*V^ 
Ser : -b y >B» 
Thr •.J.Vjt—l'i 

i i e : -rvD-r-»B^ 

Trp : bV7b7T^} 
Arg: 7;Mr— 
Met :^ =f-%— V5 
Cys: ^T^-f 
50 G 1 a : y —bMfaftffrit 3 VI 
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A : 7f-> (T^^T-r-A-iO 
C : S/hS/V (TT*#Sr5/^-SM«) 
G : i/T-V (-rtf^^T-^) 

S0J£iB®©&^l& U . t****** if V*+ 
*fttf6«***i*h-5' 5fcSg;8:tf3' *J§T-*"5o 
[0 0 04] 

*u<b*vt^-5. jfi^ f®^Df-f VC©rgttfb'&{Eii 
U hnvif>OffffiJicfc-5Jlii/jN®cD?Sttfbi:7-f^y 
^jjt*»flBi-*J:5«e*K*«. *■*¥©!». t KOJW 

^=lV> (Thrombomodul in) 

[0 0 0 5] *fc» N. L. Esmond [J. Bio 
1. Chem. 2 57. 8 5 9-8 64 (1 9 8 2)) 

%£«i:"r*wi:«:aftLTV^. K. Suzu 

kif>(Biochemica et Biophys 
ica Acta 882. 343-352 (198 
6) ) »£. **©J»J:yiWUfcJJBto»zovvc, * 
fcH. H. Salemfj (J. Biol. Chem. 2 
59. 12246-12251 (1 984) ) It 

*>#*Htt?*6i:*ftl/TV**. Sfcfc, S. Kur 
osawak (J. Biol. Chem. 262. 22 
0 6-2 2 1 2 (1 9 8 7) ) tt. ?-y-=¥©BU OIMB 

Ktt. ZfU ; r-i^CCDm<mt<Dffil'lZ. 0. 3mM0* 

■i ^^Wm^t^Wr^^C (Je(TGDPCilBS 
1". ) (Dm^t(Df&lZ&*(D±?%jjJW>y&'(*>m 

[0 0 0 6] twaT-thi*CD±E^afiP*». hDV 
d?*$;a.y >0cDNA©^D- — >^{r-?V>T{i, * 
^BJ#P,{i^HJP,^{cL/c [S. YamamotoP> 
ffllfc£§g#-JtWO 8 8/05 0 3 3#Jfc) . 

[0 0 0 7] 3^©»«*y^ft«©$KI*£J: 

U, «aR*©fflfc©»ffi©73yWBWfc**3-ttfc 
U-f*cii:*«qnUr«eofe. c©±p{r^Str#Si-s 

ffias-r * * v ^ . t h h n i/n. y > 



i-fc^fc^LTv^cifcfc&KBj u*: (M. z 

u s h i f. t J. Biol. Chem. 26 4. 103 
51-10353 (198 9) #RD . 
[0 0 0 8] 

BwiJWBfti/J^fc-rsfltw ito»awH»£©ii&*fc 

PTCR (percutaneous trans 1 u 
mina coronary recanal izat 
10 ion) »=J:*J»mttWjW£itt?**. Z.<D£$U& 

*fc*rr*w -^©«i*%»«fc«>trif3l(astfc 
*©IS*!to&#tf&S2:&*. i:;^^':®^ St® 
tt«»©^**#K:#*.* HI'SSIIS© 

20 [00 0 9] d©J:5«t*®83&»5>, J:U*V>i£tt*:rf 
•5, Js UfiflW h D >#**?=l y 
F©Wft&***vri.*6. tf& JWrBtWfc 

*s'au>wa©Bi» i fea**iTv'»*. #f§Bj©si$ 

£. 

[0 0 10] *ft9!©fl!i©gftft. ±B^^Hfr3- 
30 [0 0 11] *5M8©HKflb©a«»*, JJE^^H* 

[0012] *fgBj©H^flfc© S WJi. ±3£© <fc 5 

[0 0 13] *|§BJ(DH^flfe©a»f±. ±j^©iffi^^D 
NAKJ:r3TJKmfaft«nfcJWWft*saM-*il:»cj: 

[0 0 14] *HBj©H(iflfe©a65{i. ±B^^H* 
[00 15] 

afeiFifflsiA©^%fflv^ThDvif>(oy 

DH VCCjgttffcftlBll-*^^ K©BB»«r3t©T 
V^**, t h b D>#*S'a. y V© 5 7 5<i«k »J JfitST 

(M. ZushiP>. J. Biol. Chem. 26 
50 4. 10351-10353 (1989) #H) . 
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[0 0 16] *mmb\i^ ±ia©^y^H4'tr«v> 

[0 0 17] BP*,. *f§BJI3jrF©7^ga^'J*^& 10 

(X) - (Y) a-Gl u-Cys-Pro-Gl u- 
G 1 y- 

Tyr-I 1 e — Le u— As p— Asp — Gly — P 
he-I 1 e-Cys-Th r-As p- 
I 1 e —A s p — G 1 u 
«SU XJi, As p£/cf£G 1 u««ttfG 1 
k&S75yl8^**:«y<:7>m& £/c&Asp 
£G 1 ufcilfG 1 a^P>^5^P>MJinSi>^< t 
t» 2 nBU:©m^^<t U &S^7?- mST-£>6 0 20 
Y ffit©7 5 y BgUSSfci**:/?- HJ^t?* U . 
■£©ft${*7 5y®8£Si&i:L-T. 08115 8^0* 
) . 

[0 0 18] *»9ltt*3tJ»T075yMWI«:#«i- 

(X) -Pro-Cy s-Phe-Ar g-A 1 a- A 
s n — Cy s — 

Glu-Tyr-Gln-Cys-Gln-Pro-L 
eu-Asn-Gln-Thr- 

S e r-Ty r -L e u-Cy s-V a 1 -Cy s -A 30 
1 a-G 1 u-G 1 y-Phe- 
Al a-Pro-I 1 e-Pro-Hi s-Glu-P 
ro— Hi s-Arg-Cys- 
G 1 n-Me t-Phe-Cy s-Asn-G 1 n-T 
hr-Al a-Cys-Pro- 
Al a — Asp — Cy s— As p — Pro — Asn-T 
yr-Gln-Al a— Ser- 
Cys-Gl u-Cys-Pro-Gl u-Gl y-T 
hr— I le— Leu— Asp— 

As p-G 1 y-Ph e- I 1 e-Cy s -Th r-A 40 

sp— I le— Asp— Glu— 

Cys-Glu-Asn-Gly-Gly-Phe-C 

ys-Ser— Gly-Val— 

Cys-Hi s-Asn-Leu-Pro-Gl y-T 

hr-Phe-Gl u-Cys- 

I le-Cys-Gly-Pro-Asp-Ser-A 

1 a-Leu-Val— Arg— 
Hi s-I 1 e-Gly-Th r-As p-Cy s 

(ffiU XJi, As p*fe&G 1 ujSitfG 1 a©W 
&&«73yBM*fett'V/*-K«tifc, ^liAsp 50 
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£G 1 ufcitfG 1 a.frbJ&Z>mt>*bmitT>&'J>*< £■ 
t, 2 3J5Lt«D»*&*rtt J: U «t*<*7* K«gT?* 
5. ) . 

[0 0 19] ®£#SWlfcfc. JafcUfcz^tCW-KK 
ov^t, -f-n«:3-Hi--5DNAi:^DNA«:^^- 
{Cia^jM//£iffl^^#D N A ^^"tS. 

[0 0 2 0] Jgl-#f§BJ!l£, t!rfflffl&*#DNAK«fcy 

[0 0 2 1] jgt^^BJIi. ±aiLfeiSa^^#DNA{C 

j; y mmmz nttMmmtm&t s £ t c ± o ±it i/ 

s. 

[0 0 2 2] H»-#f&BJI£. bPV£>©]fitf&&H;&tf 

[0023] imwmh\ttmi<»%m^?>m.\~& 

W:l//:±^©1 1 5 <B©7 5 ^ f> & 5 ^:7>K$: 
3— H-TSDNASf^^Ml 3 77-^^-1:^ 

1 1 5 7^yg|CD^^H©N5^8*^175yil$>S 

*zHz. y iscDX^Mmw* =>— Ki-s DNABfjT-fe 2 a 

#iU S&^«©f§Si^*-"C-£>5p SV2£;B^ 
T, COS- llBteKS^Ta^S-ttfcfcw*. 

tcfcl^ ^TOUSS^lf'^i-riK. ±gaoi l 5 
7^y^*^N5feC©l 7^^iS (Va 1) Hele 
t i onl/cl 1 475y&GD^:/?-KI±l 1 5 75 ^ 

mo^zf* Htm \"^>voi3am. i tm v n* 

SgJ:y2 75y'& (ValAsp) ^deletion 
Ucl 1375> WtCD^y^ Ft*»4*l/ < HsStt^T 

[0 0 2 4] i"^t)*>> khhDVTK^^yV^T'^ 
K©±75yiSI2#I (0 5 5) 4"©3 6 7#gKffiB1- 

3 s 7 ) h h D V4£E3fe U VO h D V 

-5 i: v> -5 d **BJ o fe. 

[0 0 2 5] 3© 1 1 475>'iW)^^K©C 

5t^8fflS©3 8 7?yiE«:^L//c^#: (E4 5) 

©to 1 1 4 7 5 ^ m^y^- ¥<om 10^)1 trfStt*i® 
T"t S - 1 **W h ** £ & o fc. 
[0 0 2 6] H*-, eOAsp 38T CDai6%^f-rS 

fcfcCkhbD v^^a. y v©±7 ^ y ®i2?'J (B 5 

5) 1i©lfl*^5 1 BtlfflTUIBJfea-K 
f5DNAt:Ml 3 77- V*?*— — V 
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NA^ffl^Asp 3 s 7 fe3-Ht5ffilODNA©a 



g£C>BglftfTV\ Asp 



CDT^y^ 09*f£A 1 a, G 1 a§©75yii:ii 
l/fc^K43-Ht6DNAt^l//c„ Cti^® 
DNA%||!Kl«©^^^-T'^pSV2%fflV^ 

-t. cos-nmiftn»v^Tf»i*-tt, -r^-v^gi^D 

«Al aJr^i-Sfc^'D-ri'VCOfSttibtlti. 
<ffiT-*-*wfc**fiHjfc. A s p i: ID l> J; -5 & v-f 

S/^^ 5 ViEf-^-rS £ ^Df-f VC©Stefl£&l£ 

ftb(OWRl>tz$mfrb. H h hUV^a'J >©A 

{rfe. Asp 3S7 liAsp, Gl u, y — car bo 
xyglutanic a c i da*£>j&£n<52K£< il 

t, 2 o©7 ^ >» wsm& u ^-s kxi*# u ^7*- 

H3Mtt*«ftT? 1 5 - £ ft Jlv ^ L fc. 
[002 7] #f§BJ3# <b OX.K. . h h D >4*6 ->*a. >J 

>i:hnvt*vfc©^SPffi^ll^1-S/c«)('. ±i£L 

3=ftfrV\ t h hDV^^'a 'JV03 6 6 #S*>£> 4 
4 2#B©^7f L K;B:tJ\ 4 0 7S1*^4 8 0#1© 
^^K*3— Ki-«DNA«:f£tSU PSV2^^ 
-ftffiv^COS- li»C*#§Si$-tf\ fSRL-fc^T^K 

m%mt.iL%?L. 4 0 6#g*^P>4 4 4#g©T5yiJ 
S3#ift t» £ 3 ffigCD^^ H ft r&Sg£Q^7?- Kd-J&tft 

VfViKDJg^iDia^ftSe^ctC:^ &S£©*KS092 

#J (Glu-Cys-Pro-Glu-Gly-Tyr 
— I le — Leu— Asp— Asp — Gly — Phe — 
I 1 e — Cys— Thr— Asp— I 1 e— Asp — G 
1 u ) ft^TtS^:/* K**t hhu i^jCei^a. y V£ h 

[0 0 2 8] £*l&<D»Uifc|fr2S, «SS«ni3 . 4, 5 

ftCD^7^Kft#§SL7c 0 
[0 0 2 9] =koT, ##§BJl£, haVtVC^Df-f 



[0030] ##&BJ|tt. MK, h □ VjJ-^E S>a «; 

^.^^UT. ^rj:P,^v^^ mtf, ana 

[00 3 1] #fgflJK J; tt^^y^ KliTBO 

s£ (I) i/clfcS (ID T^n-575yK*^HS 

5S (I) : 

/0 (X) — (Y) a — Glu — Cys — Pro — Gl a — 
G 1 y- 

Tyr — I 1 e — Leu— As p— As p — G 1 y — P 
he-I le-Cys-Thr-Asp- 
I 1 e— As p — G 1 u 

(fiU XI*. Asp£*:{£Gl ufeit/G 1 a.(D*.fr 
f>&-575 StimMZMZ^??- K&3£ £/cf±A s p 
i;G 1 ufcitfG 1 a*>kJ?£SSM>><bjgtf*l<5<J>&< h 

Y li. ffig(D7 5 y /c^7^ ksutc* 'J , 

20 *0>&i£\ZT^;W&mL£\sX. OJ3i±5 8^T©fe 

5>®E^»ft^1-o ) 
* (I I) : 

(X) -P r o-Cy s -P h e-A r g-A 1 a-A 
s n — Cy s — 

Gl u-Tyr-Gl n-Cys-Gl n-Pro-L 

eu-Asn-Gl n-Thr- 

Se r-Tyr — Leu — Cys— Va 1— Cy s— A 

1 a-Glu-Gly-Phe- 
30 Ala-Pro-I le-Pro-His-Glu-P 

ro-Hi s— Arg— Cys— 

G 1 n-Me t-Phe-Cys -As n-G 1 n-T 

h r — A 1 a — Cys — Pro — 

Al a— Asp— Cys— Asp— Pro— Asn— T 

h r -G 1 n— A 1 a — S e r — 

Cys-Gl u-Cys-Pro-Gl u-Gl y-T 

y r — I 1 e — Leu— Asp — 

As p-G 1 y-Ph e- I le-Cys-Thr-A 

s p — I 1 e — Asp — G 1 u — 
40 Cy s-G 1 u-Asn-G 1 y-G 1 y-Phe-C 

ys — Ser — Gly — Va 1 — 

Cy s -H i s — As n — Leu — Pro — Gl y — T 

hr— Phe— Gl u— Cys— 

I 1 e-Cy s-G 1 y-P r o-As p-S e r-A 

1 a — Leu— Val— Arg — 

His-I 1 e-Gly-Thr-Asp-Cys 
(©U Xli. As p£/cliG 1 u*? <fcT7G 1 a©W 

b*Z7*JWSmtt\$.*7*Y-®m. *^cliAsp 

£G\ ufcckt/G 1 & frbl£Z>mfrbMl£ft>2>'J>&< £ 
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S. ) . 

[003 2] ^mWO*??- K+©^nT~f VC^gP 
£DG 1 a Kpt-T Vtf©G 1 agy£®ft**&# XX 1 ~ 2 

[0033] ±ia^; (I) * 

fctt* (II) T^t£*lS75ygffl#li:. f©N» 
[0 0 3 4] JgK. S«W)«J«-J:U'*fcftt. AX©^ 

HtDffllH^^^ (Homologous va 
r i ant) fcffiSf SflB&fc*-*-**:/*- Kfcft*-f 

*. 

[0 0 3 5] 1&mo>*--J<f- HI*. ^«t< 1 <l£>!Bf 

v\ 

[0 0 3 6] #»fflfcJ:*ttt. JtfeBfr^©«SS{r 

«fcS*iTw*«cv\JLIE* (I) (ID 

575 yWBW***^*'*^ H% K-fftx** 

[0 0 3 7] ;£§§BJ1©D NAIi, ±8B^ (I) */cte 

do -cajansT^^wKiiia-K-rsaasfiwi 

[0 0 3 8] ^f&Bjfc.ktvfi. ±IBDNAi:ffl«fl5^D 
NAt^fciiSM. ##&BjK±*tf£. JijSDNAi; 

* mmffift* d n a**sv *&tmtt l/c 2 
[0039] s J: u * fciiAiiafsi; <t y 

7* k* 3- HtsaasBwift^rt-* - * t. we* 

[0 0 4 0] JE^B&#CDliSB^^V\ 3tte?*&£*3 
n-S^U^^ KcD73 -/ MBMfe%A.& d k«c < -t© 

[0 0 4 1] *^BJ«'itU^ SuiB©#fPJ 

NAA^2^. i£iffl&;U£DNAI£. -W'i-s-C 
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ti. ^5KpBR3 2 2, pBR3 27, pUCl 
8, pUC19, YRp7, YEp24 (ATCC37 
051), p PGACY 2, p B S F AHY 8 3 , pS 
V2-dhfr (ATCC37 1 46), pBPV-1 
(9-1) (ATCC3 7 1 1 1) mim\1hfr%>. * 

JO [0 0 4 2] »c#$WI3l£*fc, ±j£©ffl&*.#DNA 

UTte. XS/HJ k7 nU (Escherich 
i a c o l i ) «*.«. E. c o l i K 1 2 

f 2 94 (ATCC3 1446). E. col i B 
ft, E. col i X1776 (ATCC 3 15 3 
7), E. col i C600, E. col i JM1 
0 5;/^ WJ7(Bacillus su 
b t i 1 i s) fcfctt. t7f7V-W>7, (Se r 
ratia marcesans) ^<D^MM^X9\^Mi 
20 f*3@f ; K*— ^*^. (Pseudomonas) jR 

»±(W-y*n?t^ tl/t N >x (S 
accharomyces cerevisia 
e) ; 7^./^^=¥^ =K7V^ (Aspergi 1 
lus nidulans), Ti'K-fA ^UV 
y-^-A (Acremonium chrysogenu 
m) (ATCC 1 1 5 5 0) &Z>JCflBB9**$tlf &n 
S„ «fflB&£>#li: Un*. VEROjffl3& (ATCCCCL 
-81). He 1 affl$L ^W--X/>A**- (C 
HO) Wl 3 8. BHK, CO S - 1 feitfMD 

[0 0 4 3] #mW<Dl5&lZ&ttiZ, |!f^£D*^BjOD 
N A**jE 1/ < I/. ^n{C«t-p-C#P)tl€.mRNAA> 
h Omm^jEly < fT*>n5 ck -5 (C*|gBJ©D N A 
^W^f&L-*? 2 —V> 7V ^e— ^— D N Al^tCT 
at'Sfi^AnTKD N A «:#i-S^SSRr«l^fflil^^D 
NA5#, #^n/c^a^l^#DNATi»^^*fcJi8a 

na%^si|ggi$-ti:T^?ism^D n a *^-tzjmm 
BjcD^^Hfe^it-rs. 

[0 044] *^BJCDDNA*J«ttm^^#:DN 
A4:^i-S/c4&iriEMI^DNABB?!l. ^^.«^n^- 

*U\ JS^«S^i:L/T»i^>xyii7 ny_£E 

scherlchia coli) (OWPe- '{W^.lS. -f 
— • 3'J (E. c o 1 i ) K 1 2ft2 9 4 (ATCC 3 
50 1 44 6). -f— • 3'J (E. coli) Bft. -f — • 
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3'J (E. c o 1 i) X 1 7 7 6 (ATCC3 153 
7) . -f— • JU (E. col i) C600, *J±tf-f 
— • n ij (E. col i) C 6 0 0 h f 1 MlFfc. -f — 
• J'J (E. col i) W 3 110 (F-. i~\ Zftt 
hhuy-<y9, ATCC2 7 3 7 5) ; z^^X * 
U ^(Bacillus subtil is) g? 3* 
t. 9Jif-9 X (Bacillus) omcomtt. ; VJVZ 
^7 f7-fA'J fr A (Salmonella typ 
himurium) Stilt. -fe^T V— titV^. 
(Serratia marcesans) 
&ft<DWi\HWlM ; ->=>-— V^—j- ^ (Pseudomo 
_na_s)_JS£Da*©St* ; feitf-y-y^P ■Ill' 
kf^x . (Saccharomyces cerevis 
i a e) ; d *l ?> CDiTO© 5 *> XS'X 

>J t7 3U (E. c o 1 i) K 1 2^2 9 4*Sftt,& 

liy7X5KpBR3 2 2^pBR3 2 7, pUCl 
8, pUC 1 99*Av*6wfc**?£S. ^775 

■«odna4 fm h-c^mmo^ h twm-tztzib 
t vxm^zmz.-*? z. 

j,mibftZ>. *^BJ©DNA«:|ffM©*^aailM-C'|§^ 

HBjcDDNA^^irffig-r^t^ci^-*- y*v 

^■u-cv^ 0 *f§wcDDNAt^tiKaiii&rtt?fgms-a-'5 

o tcffl v * S 3. i: **T- §■ S -e © i 5 &4M&e£lft9 -y 
[0 0 4 5] miS. #f§BJT-fflV>SCl£cD-e§5;/D 

5 7>W^40 (SV40)f*^#5:tm 
5. 77 ; ^'>-)'^2(D±^87 r D ; e-^- 3 ?'S 
V4 0CD®J8fcJ:tf^:/D^-#-**#*U\ * 

■ft, hnv^oynf-f vCrS-NWbfeiSM-rsflyBfc 
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[0046] aasswcovvctt. km&v&wl 
i& 7f^w*^. #y#- sv4o, *?attp 

rt&tf-Ok* (VSV) . ^i/aatt^-r^T. (BP 

v) ^o^-r^s^o^Sig^ffiv^c^A^t 
70 [0047] *§&R<Dmmmtm38k%&T> n at-^s 

li*J>&< l«OV-7J-itfe?5:iffl^A^DNA»r 

Dl^kiSr^^— (MT "DHFR" tffi-tZ. ) % 
2(? a-H-TSjlte^^f^n-S,, dtlfcHU DHF 
RJtte^feV-^-jie^L/Tffil^^ DHFR 

itte^i: LT»^MD H F R % a- K-f68£T%J9 v> 
lt^i;L-CJiDHFR^»?:fflV^©*^* 
Lv\ DHFR^fi»itJh>^V^X ^'J^VtJJ: 

JO *»L^P>. DHFR^»|*?:DHFRit|g?%^-t 
ZfflS&Z.fcD N AT-^gilg^i-5 ^O^Jit. fi^fc 

y. t^^v^x ^ys'Visitf^ 

rnm^ t/K^r-y-v^x ^y-»*jj;tf^^^>{r-p 

[0 0 4 8] P<hhU^-lr-h (MTX) {iMi- 

S^0tt©fiv^S#DHFRfen-H1-53tfe? (^ 
40 T "MTXWftDHFR3i&y ) %T-7J 

F R?: 3- K-rSit&^fcWl/TV^-Cfc =k < DHF R £ 
$tSLTi>£&Hli&v\ ^-oai{iU(T©i:*jyT-* 
•S„ iE^DHFRIiMTXlCfeoTSS^nS/c©, IE 
SDHFR^a- K-r^3g^fe^i-S^±8BB&(iM 
TX©#^TFT-{ill>-H#-t)->^X ^US/>«J:tf^-5 
L*>L&**C>. ^<D^±ifflJS* J MTX 
WttD H F Rit*g?£l^r*-Slg&A#:D N AT-^RK 

50 t^-y-v^-x ^y-»*j,ktf^5^v?:S*u^ 
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v\ tot. i&mmmmix MTx#£TK*>ttst: 
h mastt t -s „ dtucnu seisms© 

*#igtf>*MT Xggftf*S0t-MT Xgftt D H F R jE 

fe^liv-^-it^i: UTjg^-5©K#3$-£T-&S. 
[0 0 4 9] ^y*D5t7. ■feUfS' x (Sacch 
aromyces cerevisiae) g £©pg t» 

##PJ©DNA£f§iH-§rt:©©fi£i: UTjav^c: h 

^Rrtl^lgm^^t5?-J:b"Cm«^7^^ KYEp 2 
a3jE£?£lMrU-tiiy. :©Ur a3iH£?£-?- 

[0050] mmmmKDmL^? z-cD-fu^-?- 

oiy 7 — fe\ y U ^TVl^ fc: H-3-*77i-hr 
th'Dy^ — if, •MfV*'*— "tf. If^W^— h-r*/W« 
3r>7— fe\ ^^^i'b^t- fe\ ^Ao— 6 

*> s T>»V3— ^HHDy^-— fef2, -<y^h^D-A 
^'Jt;V7^k K— 3 -/ta7i- hft Knyt- 

^©yo^-^-KckSilg^fcmi©^*^^*:^*. 

[0 0 5 l] BW«B*fw»»*«^ J ^W*«ll1-* 

^LTJi, j^S&BBIilt-Jit L/"C v> S 31^ ©t£t$H© D N ABB 

[0 0 5 2] yj^^mf^.* • (Asper 
gillus nidulans)feJ:t) ! 7i'Vi-7 
A • ^ U (Acremonium Chrys 

ogenum) (ATCC 1 1 5 5 0) 
^J©DNAfc§gg|-t-&*:©©!i ±il UTffiV^S C i;** 

i^7^-fcl/t^«pPGACY2, p B S F AH 

y 8 3mz. ®mh mmw-2 - 1 6 6 5 6 6) 
s fufctfiSfc «t y c i: an? * 6. 
[0 0 5 3] 7^1^=6— >7A • ^yyy^-AffitD^^ 

Tti. *^*^U-fek-h#^— tf (PG 

K) % if 'J t^7*rt H - 3 - 7i-hfkKn 
y^-Hf (GAPD) % T9*^&M&rf*>~?tt— 



^-^-fccttf^-^^-^-^^DNAffJiii. m 

*#. &3£©##092- (1) (rgBSJ$ti-Tv>S^ir 

y-*>?>9i#-ct*. 

[0054] jmm&Ltzffl&M£tzim!&\iMn(D%i 

ymmo^zf^- k * 3 - Ki-s D N A 4 HSi UT^IPJ 

A^ D7 h if =7 7 -i -#fflV^T#^ti-S w 

[00 5 5] COi 9 1: UT#?,nfcA7"f 

[0 0 5 6] -«rliiRgg^>^;l/©ATG#>P>HiR 
*«9i©^^ YOW^^O^tA-fu^vV^if^. 

asffii*. a*{'«ty, ^fetis**^.* ygfttsa 

^c{i^ (II) TrflS ns^-y^ H £ y — KBI t 

*yi/isif*&vxv-#--m}i>mmistix&amz. 

IE® «k ^ ^7*nt y £ -5 1 ttlS & v \ 

[0 0 5 7] fl&GDgfiCDy— ^'-BB^J'&ffiV^t* 

*%Bj©/<^K?:^^-a-Swi:^T-tS„ 

□ jflOg^H^ I XHf, iln^S^XH^ ifli 

j^H^VI II?, ^d-tMVC. 7"nf-f>Sfc 

i:* J T-t-5 (B. Furies Blood, 75, 
9, 1753-1762 (199 0)). 
[0 0 5 8] WS£©^*jy, *f§BJ©^y^HJ*iii^^ 

*%Bj©^y^KliilS©^©^t'J:y, W 

jcy^g-rsctfe-ctSo 
[0 0 5 9] ^Bjo^y^-Hfihnvevicisya 
50 7 L -TVCfStt{b?:{Sit-rs#ffl?:^i-S. 7*Df-f>C 
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i*Mmmfflmmtts^xmm&®m*m ire v >s t: 

yi£1*fbsns. iSta/D^-TVC^ £#?3T-ifiij& 
^@^fi^©SttS^VH?. XXTfrmzmv I I 

tVZ^Z (£&*£?& E^O^ H2 5t. 90 1 
X (1 9 8 34ft ) . *»?|ffl^^H»*. lObDV 

[0 0 6 0] S3iE©±-5(^ *§|BJ©^y^ KtiJalfil$c 
ffi. BSSttKilllSKflaffi. A«Ailft0Hilft£l» (D I 

ewe**? zv^m-m^z c £**ts*. ^mmco^y 
nm&&fr£Mis-r&z£&T:2z 0 bp*,. imcmm. 

[0061] &mw<D*mr£m!>n<Df%A 1 u o 

J&KjftO. l~2 0 0mgt-*y < -B^/c»J-@*fe 30 

[0062] &i=Kmm*miximw*mh<mm 

[0 0 6 3] 

(1) pSV2TMD7, p SV2TMD8<D#§H 40 
(a) ^7^.5 HM1 3mp 1 9TMD30«Si 
BKt&Mftt (ffll^§8#-^W0 88/05053)0 
gmffll - (1) {w|B©$n/cp SV2TMJ 2 (AT 
CC^S£S#^6 7 2 8 3#) ^Ncol T'5&£$Hb 

WmitfefkE. co 1 iDNA#'^7-t*fefflV^ 
T¥?R*«Clyfc. <^T*H i n d I I I T'Sfe£8!KbL, 
TT«9 1 9 OObpODNAirtffe^*:. #f,n/cDNA 
IfrfeTMJ 3fcil/c. -^7 7-^1 3mp 1 9 
S?iS&, ##D;/#-S§-3 119) IHindlllS 
tf. Hindi -zmitbT*? ?-*mMVtz. Z<D 50 
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^^-KDNABff^TMJ Z^WX^xm^PiWfy 
KM1 3mp 1 9 TMJ 3 tntz. £tz. BlR&TfB 
©^SSa?'J:5' — GGAGGCCGCTCAACAG 
TCGGTGCCA— 3' (2 5mer) %ft5» 

S„ ) TMd 3 fc^WtatfuL'tz, 
[0 0 6 4] ^CDcfc9»rfmU/c-r-rU-^-TMd3 
fc/awtr, *yyK -f> x>1f-f*D^— (Me t 
hod in Enzymology), flOOi, 

4 6 81, (1 9 8 3*), 7*f5 7^^1/7 (Ac 
ademic Press) KiElfcO^tCtSoTgPffi 

75HM13mpl 9 TMJ 30D2 8 5bp*>f,^ 

[0 0 6 5] BP*.. 2 5pmoIOf-f'J-^-TMd 
Opmo lOMl S^-fV— M3 (^?gi& 
Wn^3 8 3 1) CD5' 5^§5:T4^— Jf^ffi 

v >t y vflfeflsUfctt. o . 5 p m o l ©jSg&Aflc^;* 

5 KM 1 3mp 1 9 TMJ 30i/>^h7VKDN 

Afciw*., 9 5"C-e5«flMdfttt. ^Jr*t??^*PU 

tz. »V^-5#ffi©E • c o 1 i DNA*''J^7" If I 
(Klcnow Fragment) , St?10#tO 
T 4 DNA y AT 3 7 'CT- 3 0 4rH 

J&S-tt*:. nbtltzM-SVOtE. col i JM1 0 5 

(77^Vi/7. 77^P^#-^2 7- 1 5 5 0) KillA 
S^iUr«tySag|A#:y7^^ KTE. col iit>7 

h ufc 3 7 -ct— m®mL-c§ibfzm?m 
w)TJi>*v-e&mL o. 5M<?>hv*igmmx*m 

•th. W^u 8 0TCT2^iPim 7"Wvf7"y^ 

li, 6XSET (0. 9M NaCl, 180mMh 
y*»fi» (pH8. 0), 6mM EDTA) , 5X 
Denharts, (0. 1% (w/v) jjOJ \£.=.)VM 
D'JHV, 0. 1% (w/v) '7->ifil?fT/'l'^5V (B 
SA) ) . 0. 1% SDS, lOOMg/mlgtt^ 
^ffi?DNA£^fr?gi8i*T-5 5TC. 2^Jraja"t5^ 

DNA(Dftl3i)i: 3 2 Pt-7^H/fcTMd 3 *M?Ltz 

mRUffil/^c. &^T6XSSC (0. 9M NaC 
1, 0. 0 9Mir^>m=.i-hV7&<D*m8Q tffiv^ 
T-hD-b^D-^7^;l/^-%?5fe^L/fci 0 i5fe^li, £ 
i&T'5^ 2lHlgfeo/c©-t>. 5 5t:. 6 51C, 7 5tJ 
S15iB*)tria9P5:±tfTV^oT, ■t*vf f *x5««2BI 
-Togfcort:. Xi7-f;PAXAR-5 H-7.hT>n 
^^^) fe^fjti/c— hD-fe;W3— i^fB# 

S-&T-8 01C, — &M&2 J &tzk\Z*>. Xm? -i 

i- & < u^iit y h 1 0 m&ia $ n/c„ 
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HKdCDDNA»r.m±. Wm<Dm&^Y^ (AT G) 
4 8 OSS ZtsCDT* JWfrhtf.Z>^3- Kfc 3- 

fc„ CKDDNABFffirSrTMD 3 ilffcU CcDDNASfJt 
t^OlfflSlx.^X^ 1 3TMD3 i:^L//c„ 0 

1 KM1 3mp 1 9TMJ 3 fcx-f 

U-^-TMd 3*W^U^XL/TDNASFf^TM 
J 3 tr^-T -5 D N A<g^O-SP*^!ll^$ n-5 £ C 3 £ 

[006 6] (b) ^5KpSV2TMD70^I 

mmm$>&mnm£*m^-CT* y-*— tm<i 3© 

ftfeUC TiHO^ga^J: 5' — GAAGCACGG 
GTCGGGGAACCCCAGG — 3' (25me 
r) %Wi-5-r-i"J-i5?-TMd 5ftfflv^*JJWH*±E 
*iKS0Jl- (1) - (a) £g|Ml$C|ii|^<Z>;fr?4;T\ m 

mmi- (i) - (a) T'&bntzmmzfc??** k 

Ml 3TMD3(D-gP%giJI^L/T, 1 0 4 4*&Stf>||iJ|& 
£=f5V\ TMD 7 tWtZBKAmK^ttffi&Z.fc? 
775HM13TMD7 4#fc. ICTMD 7 li» SH^'J 
^©§§$&3KV (ATG) *>P>1 8#gtf>7 5./6fc 2k 
tf3 6 7#S*^4 8 OSaroT^yBJ*^^^^^ 
H* 3- H^*ttilB!5>Jft*trt«affl»tf«:*LTV^ 
^2@fCiffl^|^#:y7^^ KM1 3TMD3il^U- 
jf-TMd 5*5yN^^ij^XLTDNA®fjtTMD 3 

t-fctos-ts d n A^i^-gpa^'Ji&s h c: -5 

dOSffimfl^T.S KM 1 3 TMD 7 CD 
NAfcH i n d 1 I I IktfB amH I -e^±if=Hbl/T, 
TMD7£DiK)5 8 0bpDNA©f > Hr?:milb/c 8 -#7 
775KpSV2-dhf r (ATCC3 7 1 46) * 
H i n d I I I IktfB g 1 I I X-ft±mi\:\s-C*?$- 
d©^;$?-i:_hiE5 8 0bpDNAISrtfi:£T 
4 DNA >J i/-t'feffi^to^^^ /7^5KP 
SV2TMD7fe#*:. 

[006 7] (c) /7^;KpSV2TMD80«I 

mmm&^mcD^m^.m^-z'r-i v— $— TMd 3® 

ffebOK. TIBCDJS^iSJlJS : 5' — TCTGAAGC 
ACGGGGGGAACCCCAGG — 3' (2 5me 
r) ^-rS-r-f'J-^-TMd6?:fflv^^J±±ia 

(i) - (a) tmMm~mm<Dj3mr\ m 
mm i- (i) - (a) T-^n/cSSj&Mfc:^;^ k 

Ml 3TMD3tf>-SPfc»L/-C, 1 0 4 7i£g©8!ll& 
4ffV\ TMD8^i-€.DNAff^r?:^ffl^l^#^ 
775KM13TMD8 4#/c„ CCTMD 8 li, 
*©IB&3HV (ATG) *^1 SSgtDT^St 5: 
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#3 6 8#gH4 8 OSBfDy^g&Xb&S^:^ 
K*3- Hi-5ig«?"J4^^^iJ*#UTV^. 
«3HCfflfc*#^9;*5 KM 1 3TMD3fc7^'J- 
^?-TMd 6 *W ZfV ^XLTDNAWfJtTMD 3 

s d n A®^cD-sp*^iji5$ d 6 

1% JgK, dCDfflm^y^^^ KM 1 3TMD80D 
NAfcH i n d I I I IktfB amH I T'^^-fbUT. 
TMD8©iS$5 8 0bpDNABftf£i|MllU*:. -ft? 
7*3. Kp SV2-dh f r (ATCC3 7 1 46) £ 
70 Hindi I I IktfB g 1 I I •X$S£M1blrX'<9 9— 
dO^^^-t±ia5 8 0bpDNASFf^i:?:T 

4DNAW- tf£ja^TO&r&*ytt\ ^WKp 
SV2TMD8^c 0 

[006 8] (2) y 7 7.5KpSV2TMD7. pS 
V 2 TMD 80COS- 1 W8&r-V> K ^V^xi'i'a 
V 

COS- liKBJJa (ATCC CRL 1650) SrSHSSfc^ 
fUBS^— HTC\ 1 0% (v/v) 0«7i/fl&^lfiL?t 
(^TFCSilSi-S., =¥^"3tt) tlDAfe^ya 
20 ©«/Jn^JS«S (J^TDMEMfcSrtS. ) (7P-7 
3j«5hU-4t WD^ttl 0-3 1 1) fefflv^n 

(0. 2 5%KU^». 0. 0 2%EDTA^fPB 
S) fcJfl^TS'ir— l/*»M8U XI^KDjK-W- f 
3>ffl^»?K (2 7 2mM-^>y7JP-X ImM Mg 
CI2 7mM'jV|EWpH7. 4) C8X10 6 
ffl/mlOjiSii^-Si-S^^U fltetUfclU&BHG 
?g5 0 0/ti 1 fc-Xl';? KDtK— ^aVffl^fa^y K 

(Af*?yK4t 7J^Di/#-^l 6 5-2 0 8 5) K 

30 xntz. mmmi- u) -c-«tssL/t 3/7*5 kpsv 

2TM7, p SV 2TMD 70DNA4. ■Ztttl* (i 
S/ti UC&SidtrO. lmMbg7)SlW(p 
H8. 0) 20 ngOZfy^S. KDNAfe^ 

i *±ia©#a.^y M^fflcos- lsmfla 

SWft£ftl*.. 0*0-01 0^S5c«L^c„ l 0 

MD^t§1 6 5-20 7 5) f^U 3 (i F, 
4 5 0 VCD*#-C3 0#;JSVvC 2 mO/VI/^.*-^^.^. 

OtJT* 1 O^SCg^ aHflS^S^?: 1 0 %F 
40 CS (v/v) feiD^cDMEM 10ml ©Ao/cll 
1 0 cmCDiMI^Uffl^-V-W^U 
^-^-rtT-3 7X2. 2 4B#HJgHU*:„ 2 4Kf® 
ft. J8*ftl0mlOFCSfe*©DMEMlCSaiU 
$ <b (c 4 8 BtP E gJgHUi3«i£'& 
[0069] (3) p SV2TMD7, p SV2TMD 
8 IC± VmWfs&ZfttzC OS - I fflM(Dm&.-tZ>'<7 
K© K n >f >fr «t S yD x-T >CrSfe<b«:«gjti-S 

p SV2TMD7£>-SW£. P S V 2 TMD 8 K i 0B 

50 n$mztitico s - 1 mmco^±m 5^1. k d> 
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tf> (S^vtt *>$a?m^T- 6759. 2 0 n g 
//ul) 3 a1, 1 OxTy^-tBffim (1M NaC 
1 , 3 0mMCaC U, 1 %^JfiL» TJVf 5 V-^T. 

o. 5M tvxtmimm phs. 5) s^u a 

Zm®*29. 5/il£*g£U 3 71CT*5^SCS 
^ ^Df-fVC (*N&:& 0. 2^ g/ /Ail) 7. 5 
AtlfciH*. 3 7XJT-3 OdWBEJKS-ttfc. * 
h-;^(10 0mM NaC 1, 0. 3A 2 so7V 
f hDVb'VI I I, 10 0/tg/mlAAy>^f2 
OmMh'^ffiiSffii (pH7. 5) £6. 25^1 

[0 0 7 0] tSmt7VT-( >CO?gttli, B o c - L 
eu-Ser-Thr-Ar g —MCA («*y*-K9fifc 
#n 5mg/ml) lOAtK 5M CsCl 5 ft 1 

mnS^m. (1 0 OmM NaCltf50mM 
hU^^BS^aS^ (PH8. 5) ) 4 9 5 ft 1 fciO*., 
3 71C, 2 O^^Sit, mM5 5 a 1 fein^SJS?: 
it«>*:&, jSHL/cAMC (7-7^^-7-^^- 
^VU» iS&£ISfc£$EJI3 8 0nm, «g440 
nm-cm^^«ftff (^#S5#m RF-540) I: 
J:UW£l/Jfe.. #C>n/c^^?:St»2i«OAMCO 
SSfc&gfcJti&UT, iiaiL/iAMC»t*«)/c. C1GD 

AMC»*^*^BJ©^^ H fc^ife&v^i^fcin*. 
fcHtDAMCi^S LSI I V^/P© h D 

7>fig 1 m 1 */c U 1 nMOrgfl^byD-x-r >C 

[007 1] (4) pSV2TMD7, PSV2TMD 

8{c«k«j j£st«g&s txfecos-i saiao^-r^^^ 

PSV2TMD7. pSV2TMD8l:J;lJfn j fnf 

kie&s ntic os- 1 tm<otg&±mi~'££iT>&'<7 

f- HCDMfi, K. Suzukit. [J - Biol. Ch 
em. 26 4. 4872-4876 (1 9 8 9) ) 

^Vif^A-f VAy'TV-fe'l' (MTEL I SA£B§ 

[007 2] (a) ^^h'pSV2TMD10«i 
SPfii^m^^^'fe^v^-c-r-r y-#-TMd 3 CD 
fi^UtC, TIEcDJaSBB^'J : 5' — GGAGGCCGC 
TCAGCCCGAATGCACG — 3' (25me 
r) %ttSf-f U-^-TMd 1 %ffiV>S^{i±8a 

^fissaii- (i) - (a) tmmtt3&mm<Di3&x\ m 
mm i- (i) - (a) x'nhtitz.mzkx.&zfyT.s. k 

M13TMJ 3CD-SP?:»UT, 1 7 7iUM(0Wm^ 
ffV\ TMD 1 ^l^i-SDNAff^-fe^^^^ 
.7.5 KM 1 3 TMD 1 fc^Co IOTMD 1 fi, @H#I^ 
©HI&nHV (AT G) *>P>5 1 6m&<DTS.Jn&h 

LTl>*. f4@l:ffiiA*/77.5 KM 1 3 mp 1 9 
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TMJ 3 £-r-r ')-^-TMd 1*W^'J^XUT 
DNASFf^-TMJ 3»r^i-SDNA^£D-gP^*fi!ll^ 

3 TMD lCDDNAfeH i n d I I I&tfBamHIT* 
ft±ffifclsX. TMDlOiS1 7 00bpDNAi^4 
smistz, -J^775 Hp SV2-dh f r (ATC 
C 3 7 1 4 6) £H i nd I I I XtfB g 1 I It^ 
±mftbX'<?$-*'& Z(Ds<?$-t±mi 7 0 0 
b p D N AWiX £ £ T 4 D N A tf #— tffcffl^TOfc ^ 
70 *>*>-t+ 7"7^5KpSV2TMDl^fc. 

[007 3] (b) y7^5KpSV2TMD10ia 

±&<DmMm 1 - (4) - (a) ffl^bfe^^? H 
PSV2TMDU, ^77U'pSV2-dhf r 
(ATCCt-^37 1 46) £F. L. Graham?, 
CF. L. Graham Virology 5 
2, 456 (1973)) Kt£V\ «J V&#>>kS/?AS; 
CiUCHO-dhf r~i«l:h7V^7i^^3 
>%ffo/c„ ^iJCHO-dhf r-«»IA3D>t* 
20 TJ&Dr. L. Chas i, Dr. G. U. Chas 
in. itJA?l//c SBIS^fm^-^y n©*/jN^ 
JgJfe (DMEM, 7D-t) tl^DDVaSl 50|iig/ 

ml, SS&r^B&BJMf (DFCS, =F7=i*t ^^nj/ 

t^220-6440AG), ** 1 0 ±5 Kin 

A^t-cD'fe^u/c. m i *jmfciiiJfiM>3n=— **ffi 

Slfc. ^cDSfflflSfc^Vbl^-lr-b (MTX, fQ 
3tiKI£) igf£/&* 2 0 nM, 2 0 0 nM, 2/tM, 2 0 

30 V<r>n%MVp. (9G5E) fe^SfcL/c Z.<Dffl$foikm*& 

watmu . o 1 

[0 0 7 4] &VVC\ ZOmmmi 0 l £0. 2M n 
aClM 2 OmMbUTJfiSSgafigE (pH7. 4) 
-C'WfbL/cQi: y 7 V—Ts (7 7JV-?i/T%k 17-0 

5io-oi) izmmftzwrnz-tt. wmimmx- 

» NaCl 1M^*2 0mMh>;7J£iS^g5$C 
( P H7. 4) T-jgaiS-tt*:^ d£DH:Jr£2 OmMh 
U^SSBJK (PH7. 4) -e5«K*RLfc. »^T% 
4<7N. L. Esmontj (J - Biol. Chem. 25 
7-859 (1982)) <Dj5mK$£VCft$L\stziS'( 
V-7n\L)\>-71t7.-7*U— hUVtf^?:, P. Cuat 
recasas (J. Biol. Chem. 245 — 3 
0 5 9 (1 9 7 0)) ©^KU/taSoTyPA^TV 

7*7.7*D-bD>e>7^n-7^7A (ttTDI 
P- hDVtrV^^A^-rS,, ) £0. 2M NaC 
2 OmM U >ia£t®n& (pH7. 4) T-^-fb 

50 ^ai?ST-gfe?t^ 1. OM NaClM2 0mM'J 
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-yms&tm. (ph7. 4) T-teiti-tzztiz&vtmm 

KttW-h'JW (PBS) X-5?mfcl,tz*-7 7? ] )Jl' 
S-3 0 0 (7T^Vi/Tttl 7-0559-0 1) 7J 

5At:ftu wmmx-mmv. a 

ItfefJofc. C««k'5tr|WlUfc^^H«:D 1 2 3 A 
s p h L/c„ 

[0 0 7 5] (c) ft#0>f&| 
M£CD=k 5 tafiaai/^^ KD12 3Asp 
8t#& J&&E. Ha r 1 owtj (An t i b o d i e 
s A Laboratory Manual 92 (1 
988) Cold Spring Harbor La 
b o r a t o r y) tl«-?T9*¥ (B*6fe«&. £ 

[0 0 7 6] d©tn:^*^y^HD 1 2 3As pfcSJS 
031- (4) - (b) Tf^W^^KCftlOng 
ftUfcft. 3©*a#=fefflv^l^#:i:LT-hD-t;l/D 

mmi<tz¥*?>imw*f 1 g g of-r * ? k?#? 

U— 6 2- 1 84 0) %2^#:i:LTEJt&$-trfc 

7 Wb L/cS#y if-if a**-* 

\£ RPN 1 0 5 1) 

[00 7 7] (d) EL I SA 
s*--f=f- KCDfite, K. Suzuki?? (J - Biol. 
Chem, 2 64, 48 7 2-4 8 7 6 (1 9 8 9)) 

v^ELI SAi:J;tJ£Il//:„ IP*.. mftomMMl 
- (4) - (c) T'PML/c^-tMfSttlh hn>#^ 
a-UVSMfrSrEl Harlowf? (Antibodie 
s A Laboratory Manual 630 
(1 9 8 8) Co 1 d Spring Harbor 
Laboratory) l:»^F (ab' ) z-fbLfdfi 
#£0. lMfij^BE^-bU'^A^B^ (pH9. 2) t* 

Sidir9 6^CDV-<tJ'D^-i'^— ?V— h C^-r^-T- 
y^it A^nyt^o l 1 -0 1 0-7 80 1) 

vy&mmm (ph9. 2) -m&u \ o%ie 

#^1r¥JfiLm (7D-a ^Dm2 9-4 11- 
4 9) £2 0 0 n \/-Kh%.Z>&*>\~\ni%m-7W 
*Zs?*ft5o K^-C'ffi&m (0. 1M NaCl, 1 
mM MgClz 0. 1%BSA, 0. 05%Twe 
en-2 0^f 1 OmM 'J>lW(pH7. 

o) ) Ti5fc?m mfe-tz^rvotemto. i%b 
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SA. 0. 5%-tf7^X 0. 0 5%Tween-2 0 
■gm. PBST-10 0fg*>f>1 0 0000^t'10fg 
r t lziHRL.fc«. 1 0 0 fi 1 "To^HA*!^ BSHDR 
j&s-tt*. *v^-e±ea»»rci*9«. ftri&oF (a 
b' ) z-fbLfetat h hn>#e^3.u v©t#fcs. Y 

oshitakefj (Scand. J. Immuno 
1. 1 0, 8 1-8 6, (1 9 7 9) ) 4>£?felCfEV\ 

1) fel00/il/^5i5l^ lBSfggjSS 
iO -tt-S. ±K»»«X?«aMft. 0. lmg/m lCDiSfiT- 
PBSK^L/^-MUG (4-^f;WV^'j7i 
U>»U-/S-D-^7^h->H ##D:7*#-5§- 
M- 1 6 3 3) CD?££ 100/i l/^il^Sip^Att 
^©?ffl^±3 6 OnmCDBbjEifeR. 4 5 0nm© 
Sl^j&RT-9 6^^-hffim^4b , fi^tf (^>fy 
;?;M± *iS?D^#^l 0-0 1 5- 1) fefflV>iffl5£L 

[0 0 7 8] (5) As p 3 6 7 CD&m#<Dftm 
(a) 7"7^^KpSV2TMMl©il 
20 ^^JIW^^&fc^T-r-f y-:5?-TMd3© 
fU>UK % TSBCD^Sa?!l: 5' — CTGAAGCAC 
GGAGCCACGGGCTCCA-3' (25me 
r) 4ft5^iiDNA7"D-7' (MT. "^'7 
49~" fcf&1--5. ) TMm 1 £J8^SM*M£±ia^66 
{mi - (1) - (a) fc*Kttfc:H*©£8re. *&£09 
1- (4) - (a) T'nbt%tda&Z.fc777*$. HM1 
3 TMD 1 £>— gBfc&^LT, Asp 3 8 7 CD A 1 a^ 
CD^£tfV\ TMM1 tm-tZ>VNAmft i k'5tim3& 
^.#7*77.5 KM 1 3 TMM 1 fc^c. dOTMM 1 

30 i*. wmcnmm^v^ (atg) *^5 1 6#§*-c 

<D7^JWtfrb*Z>i)K 3 6 7#|OAs p**A 1 afr 

^^ntv^^y^ ks: n- k-t s*g^ga#is:#fri£ 

3 TMD 1 t. ^ n— T-f ^-TMrnliW^'J^-TX 
ITAsp 367 ^, Ala 3S7 i:MSntv^J: 
COfflM-fl^;*.? HMl 3TM 
M 1 ©DNA£H i n d I I I StfB amH I Ts^a^M 
-fbLT, TMMlCDi^l 7 OObpDNAfrtffe^SIL 
fc„ -^7"7^5HpSV2-dhf r (ATCC 3 
40 7146) feHindl I I StfB g 1 I I T^±?g<b 
bT^#-£#. w©^^iS?-i:±iai 7 OObpD 
NASFf>t £ £T 4 DNA'J \£*m^~C-?&g$>t> 
■tt; 7 , 775HpSV2TMMU#fe„ 
[0 0 7 9] (b) 7"77>5KpSV2TMM2©^ 

mmmft&moz&zm^t'r* u-^-TMd 3© 

ffchUfc, T3E£D^ai3^J: 5' -CTGAAGCAC 
GGTTCCACGGGCTCCA— 3' (25me 
r) fefrf4§a- 7M#-TMm2£;gV^JeW±± 
IBSfiS^Ol- (1) - (a) i:^SWfc|««lO^T\ 

50 ^te^di - (4) - (a) T'^n/dam***?^;^ 
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HMl 3TMD KD-gPfcafc^bT. Asp 3 6 7 (DG 
1 u^©gg|£frV\ TMM2 ilffcl-SDNAEr/tfc^ 
MHUl#^^3 HMl 3TMM2fe#/c. d©TM 
M2J*. SB^jaogiiSn H> (ATG) *>t>5 1 6#@ 
£T-©7^->'®tf> ; >'b&Sa J . 3 6 7#g©As p**G 1 
u ilgmZtlT^Z^??- H % a- Ki-S^B2^J4^ 

Ml 3TMD 1 t5a-f^f-TMm2*W^J^ 
-fXbTAs p 3 s 7 ** Glu 38 7 lr^&£*Vt:^ 
5il^5%^-r. HK. wfD^^y^^.^ HMl 3 
TMM 2 ODNA^H i nd I I I StfB amH I T:% 
±?g<bLT. TMM2©«51 7 00bpDNABfJt%# 
8tU/c„ -^7^5KpSV2-dhf r (ATCC 
37146) fcH i n d I I I RtfB g 1 I I T'^± 
J&ftU-C***-**. ^©^*-fc±|Bl 7 0 0b 
p D N A8W t%T4 DNA U fe* £fflV^-tO& %h 
*D-t±. y7X5KpSV2TMM2f:#fc„ 
[00 80] (c) Asp 3 6 7 0|i«fflCOS-l 

p S V 2 TMD 1 , p S V 2 TMM 1 , pSV2TMM 
2©COS- lifflBa^©h7>7.7ai^S/3>(^ 

comsmi- (2) ©irHsfcfcofc. ^avrn©:^;*. 

5 KKovvT, 9 OIbXD^U? b DjK — 1/ — a V&ff 
V\ Jg^fc-WvtftalQ 9 0 0ml 

[0 0 8 1] (d) As P 3S7 ©^lft5^K© 
fSSL 5£* 

BU^OUffiMl- (5) - (c) t#?,n/i«t,f9 0 
0ml%5mM »J >gS*g«?& ( P H 7 . 4) tr^Mb 

f 17-0 5 10-0 1) 0. 1 8M N 

aC l#fr5mMy>MBft* (pH7. 4) T'gfe^ 
«L 0. 2 8M NaC lt*5mM'J >mmffiWL (p 
H7. 4) TigaiSit/c &WC\ Cl©Hi#S:Che 1 
ex 100 (A^^yFtt 77#P;/#-Sf 1 4 3-2 
8 3 2) ^[/TCa-f^^iiUcSmM'jVl 
Ming (pH7. 4) T-iS#rU/t. &vvc % ±32*£teM 
1- (4) ICfBig©ELI SACilJfnfno^^ 

Ho^afeff^/c ^-roi^m^n^^^^Ki^so 

/igm^ pSV2TMMll:J;f)^Sig 

mztitcc o s - 1 jfflflaoign±?t j: uttKsnfc*?' 

?KD12 3A1 a, p SV2TMM2(C«J;iJ^MiE^ 

^cos-i »©J3si±?it ± u ns& tiA^f 

HD123G1 u£$fcL;t. 

[00 82] (e) Asp 367 ©^*?)^^ 
©*8I5£ 

|ff£©ftffii0>J 1 - (5) - (d) KfcvvClfifSL 

fc^^HOSJK (0. 4*ig/ml) 

CD*lfeMl- (3) ©#?£«&< ^DVfc'VKiST'P 
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0x7'y-fe-l*i^35*&2*<£>CaC 1 2 ©ja9?£PMU 

0- 5 mMO*Jl<i/yj*^*^m&l~&VZm&ffl%.*: 
ft-itc, &tc. 7"OW>C©ftt»Ul:N. L. Esm 
on (J. Biol. Chem 258 5548-5 
5 5 3 (1 9 8 3)) ©;8SSlct£v\ H U 7*>v» 
SKiUPOML^cG 1 a H^V&I^^PtMVC 

(&TGDPCfcffc1-s'. ) 

i^*%S7~9^i-. 
i0 [0 0 8 3] D 1 2 3As pfi. ^D-tM VC©?gte{b 
<DBt£&. 0. 4-0. 5mMCD%JV?/?A-<*-ymm 

K#^-cmxm*7KirM\. ^mm*mi s n*. gdpc 
©?sttfb©^Ji. ^©.fc^^i^tw^^^^A-r^- 

[0 084] D12 3A1 alCOV^TIi, i/DtH'V 
c, GDPCt>-rn©^trt.<Sv^rgffi*^{B^n/c. 
D 1 2 3 G 1 u {C-ov^TJi, D 1 2 3 A s p tm&CDfS 
ttfcafcUfc** :/n-r^ VC©*£tefb©l&KI±D 1 2 3 
20 AspKifc^l. 2{g©FtSV\£te£;SU*:. 

[0 0 8 5] mffiffl2 

t b h o V/K^i/'j. >© h d ^©j^gPffifeil- 
frT^BfelBnj©^ 

( i ) sm^zf* Ycomn 

1- f+YtotsMt* 7y-—)VT*Y**)\>fflm (pam 
Hfflg) £3d$#fcU iT^PSItelMI (77*7-fK 
/^^tAX tfMSIA) &/Sv\fcHffl^jft 
?S(iJ:U, hnv^'a'J v©4 0 6#@#>p>4 

4 4#g©73ygs2#i&##tc, ^©sas©^^ 

J0 *-H*£*l/fc. 

s<zf3- KA :Met-Phe-Cys - As n-G 1 n 
-Thr.-Al a — Al a — Pro — Al a— Asp— 
Cy s —As p 

^^HB :A1 a-Cys-Pro - A 1 a- As p 
-Al a-Asp-Pro-Asn-Thr-Gln- 
Al a-Ser— Cys— Gl u 
trff-YC :Glu-Cys-Pro-Glu-Gly 
— Tyr— I 1 e — L e u— As p — As p — G 1 y — 
Phe-I le-Cys-Thr -A s p- I 1 e-A 
40 s p — G 1 u 

KAOttftfi. P AMmmK t - b u t y 
loxycarbonyl — aspartic aci 
d 0-benzyl e s t e r%i^^;PAM 

^Dm4000 9 2) tmi§JSi^i:U ^c*ss 
IBoc-Cys (4-CHsOBzlK Boc-A 
sp (OBzl) £1H;mm-3-C®mTS.;m*: H@o* 
oi^-$-t±/c 0 ^^HBJktFCKov^TI*. PAMIg 
t — butyl oxycarbonyl glut 
50 amic acid y — benzyl ester?: 




(14) 



^ta. *^d^#-#4 00096) z&mmmt 

t — butyloxycarbonyl — L — al an 
ine (Boc— Ala), t — butyloxyca 
rbonyl— L— asparatic acid 0 

— benzyl ester (Boc— Asp (OBz 
1) ) , t — butyl oxycarbonyl— L— 
glutamic acid y — benzyl es 
ter (Boc-Glu (OB z 1 ) ) , t-buty 
1 oxycarbonyl — S — p— methoxyb 
e n z y 1 — L— c y s t e i n e (Boc — Cys 

(4-CH3 OB z 1 ) ) , t-butyloxyca 
r b o n y 1 — L — P h e n y 1 a 1 a n i n e (Bo 
c — Phe), t — b u t y 1 o x y c a r b o n y 1 

— L — As p a r a g i n e (Boc— Asn), t — 
butyloxycarbonyl— L—Glutam 
ine (Boc — Gin), t — butyloxyca 
rbonyl— L — Pro 1 ine (Boc — Pr 

o) , t — b u t y 1 o x y c a r b o n y 1 — O — b 
e n z y 1 — L — Th r e o n i n e (Boc— Thr 
(Bz 1) ) , t — butyloxycarbonyl 

— O — b e n z y 1 — L — S e r i n e (Boc — Se 
r (b z 1 ) ) , t — butyl oxycarbony 
1— O— 2 — bromobenzy 1 oxyc arbo 
nyl-L-Tyros ine (Boc-Tyr (Br 
Bzl)), t — b u t y 1 o xy c a r b o n y 1 — 
glycine (Boc-Gly), t — butylo 
xycarbonyl— L— Isoleucine (B 
oc— lie), t - b u t y 1 o x y c a r b o n y 
1— L— leucine (Boc — Leu) 

(i g) *yyit*.mEJ&gmi'\rL. r-v-fr 
(o. 5mi) *iaz.mM2tt. -5-LT. yyitfcm 
lomitin^ o'c, imfflRifcz-&tt®~ m.^y 
yitfcm i fea*L/^„ e i xmm^M^y^- h 

[0086] ( 2 ) sfc^y?- Ynmtits ims 
m^(omssm2- (n -t-^&u^^Kfi, j. r 

yan (J. Biol. Chem 2 64 2 02 83 
-20287 (1989)) ©;fr&Kfl£l ^^©S'*.* 

fir?* Ymi$<m&L Rxmmn^tz. bp*,, 

fc^y^K£HPLCT-fit§SU 7?y^«fT-iEL< 
■&f&2ftX^Z>Z£*mm@L 1 0 0 fig/m I <D'm& 
K&5J:dK, 8Mmmsmo. 18mM K 3 F e 

(cn) s mimm^tz. &vvc. zo^yrvmL* 

^«rffl©HPLC{rj;U5l0L/c o d©S^/KpH 
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2. 5{C^S*T-M)7^Dg^ (4 0%) Zta*.. 
Waters Bondapak ;^7A (1. 9X3 
0cm) iZtmmV, i%EETX~$mU S1fi)t.tZ-£ 
m^-ff- H* 3 0 m g#/c. 3*T,t>©1^<7^ KJ*. 

HPLCCiS^tlt 9 9%&±(DWm-C'$>i). * 

frb<o7$;wmi\^ -mm*- d) ir^ufc-tti 

[00 8 7] (3) ^^^K«'J:S hD>t*>£Dh 
2 0 D VtK^zl !) V^©*^©®*^©^ 

^:/^K©lfi^fiUBl£. «(D«ti^t'i^fc. WS£ 
(DmMmi- (4) - (b) T-fftKLfcD 1 2 3As p 
40. lMfij^g^hU^Aj^g (pH9. 2) T- 
1. 5 ft g/m 1 £&5«k5K:$f*U 100/il/^ 
fc&S ±-51:19 6^©¥Jl£EL I SAfflY'f^D^'f^ 
-yiz-hC^tS. 3B#B3@L :/l^-h©;*£0. 
1 Mfij^^ h V V J±ffiffim (PH9. 2) T-gfe^U 
■?-©^0. 1M NaCl, l%BSA^50mMb 
20 VXimmSm (PH7. 5) fel 50/t l/T^&S 
±?liAn2B#^7ny ^v^St^?« 
(0. 5%BSA, 0. 0 5%Tween-2 0^t5 
OmMhV^mmffim (PH7. 5) T^f?U*:bO 
Vfc'V (0-0. 4Aig/ml) fc«*&»K©^£^ 
K}§?&£: 3 7'C, 3 0ft&J&2tt%m$:tox.. 

iiamris«?tts. _hSE&?*$cT*&im 0. im 

NaC1^50mMh'J7JMWE (pH8. 
0) ir 2 0 0 /iMCDgax-ilfSl/fcH - D - P h e - P 
i p-Ar g-pNA (#fc:'*± S22 3 8) felOO 

7 — h DT— U » 44 1 0 nm<Dmi&8&X-m%.l> 

tz. vmmmo v d >e>©?gte t 1 0 0 % t 

&*&ibtz. M*{±S2»r^i- 0 

[0 0 8 8] HJS0O3 

jRM^ bDVevCi^^D -r-f > c ©?&i4fl;£(SMi- 
40 S^? 1 K©fle§2 

(1) ^5HpSV2TMM3(D^I 

w&ftm&i&mcDZ&tm^x'r* y-^-TMd 3© 

ftfrVl^ TIB©^ffi?!]: 5' — GAAGCACGG 
TTCGGGGAACCCCAGG— 3' (25me 

^©^jis^ i - ( i ) - (a) tmM^mmo^m 
-t% msmi- (i) - (b) xmbntzmmz.fcy'? 

7.5 KMl 3TMD7©-gP£3fc^l/T. TMM3» 
-t£DNAI|Frtf£^fciffl&*#?7*5 KMl 3 TMM 
50 Ztntz. COTMM3I1 BaWORB&a F> (AT 




G) ^18tl©7 5^IE. 3 6 7f@^t,4 

8 0#!£t?GD75ygH>>P>&5a*. 3 6 7#l©As 
P**G 1 utr^^nxv^^^K^n-H-rs^ 
iWIfe^trtfifflBWfe^LTv^ 01 OKija&;t#:/ 
7*5 HM1 3TMD7i§a-T-f^-TMm3A^ 

-y :/y ^-rxuTA s P a*, gu Kg&savcv^ h 

d-S^-To M'-, C®fflMA*^775 KM 1 3TM 
M3©DNA£H i n d I I I &tfB amH I X$c±ffi 
-fbLT. TMM3©«55 8 0bpDNASr>t ! &^IU 
fc. -]&/7^^ KpSV2-dhf r (ATCC 3 
7146) fcHindl I I &0*B g 1 I I X'fr±\zm 

NAIIfJt i: £ T 4 DN A U #— feffc jgv>TO& g$,t> 
^775KpSV2TMM3?:#fc 0 
[008 9] (2)y7^5KpSV2TMD7, pS 
V2TMM3CDCOS- l^BS^CDh7>^7x^->3 
V 

p S V 2 TMD 7 , p SV2TMM3CCOS- 1 jfflBS 
A©)v7V7,7i^^3VI±. tsf3*0*6fe^I 1 - (2) 
0>;£tt:tr%:?fe. ■€-n-?tUD7 r 7^5 KfcovvC, 9 0 
@©xi/irhDjJ<— l/-S/a>ftfJV\ 
;ftii§9 0 OmlUft. 

[0090] (3) 7*775 Hp SV2TMD7, pS 
V2TMM3t'b7>7.7ii'^3>bfcCOS-lI 

Wift(D$mM3- (2) 1?»5.tWft««»9 0 0ml* 
5mM'J>iiM (pH7. 4) T-^fSftLfcCHr? 
TD— 7.7J7AKi&#$-t±. 0. 1 5M NaCltf 
5mMU>MBSft (PH7. 4) -Ottfltfe. 1. 0 
M NaClM5mMy>iM£ (pH7. 4) t? 

fc. -*^T\ 0. 2M NaCl^t2 0mM'jVii 
«^ (pH7. 4) T-^-fbL^cD I P- hD>l:'>7J 

&(D{cm^tdmMT'im'&. l. 0M NaClM 
2 0mM>J>tM (PH7. 4) Z £ K 

2M NaCl^*2 0mM'JViW[ (pH7. 
4) T'WffifcbtzD I P- hn>e>7J7A«rjlU rS 

1. 0M NaClM2 0mM!)>iiit (p 
H7. 4) T-?§m-r5^a'rj:U?Sttiii^%^ 
[0 0 9 1] OV^T\ C£Djg#fcCh e 1 ex 1 00 
t/W*9yHtt Mny#fl43-2832) t 
flWLTCa^*V4H^L^5mMy>»lii5« (p 
H7. 4) T-i§#fLfc&-fc>hU 3> (753V 77* 
Di/##4 2 0 5) JB^jgilifcfTOTc. JfcV^T?, ±i£© 
#H&0!J1- (4) - (d) trfB©©ELi SAtriD^ 

O/tg0^7"fH*^t)^ P SV2TMD7!:b7 
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v^7i^ h u^c o s - 1 m&ammupbm&vtz 

A7"fK^E4 5 6Asp p pSV2TMM3%h7V 

^K6E456G1 ui:^Uc s 
[00 9 2] (4) E456Asp, E4 5 6G 1 uffl 
h DVlfVC «fc yn^-T :vC©?£1£fb£{Eiii-£?Ste 

fu£©*KE0!l3- (3) lr*?V»T|«!L Slb^7"^ 
KKOIVC, ItMO^f&^l- (3) CD^&K^hD 

JtU*:, 11-12 J^i". E456Aspi: 

o^TIi, @l nrj^-f «fc5"^ 7"Df^>c©gttfl; 

0. 4-0. SmMCD^l/^A^Vigg 

'rfc^^T@7ya?:^•r^Sv^igtt*^^fe^B$*^/c„ GDPC 

aimjboma^ zo^tzmmxt/jvi'VA^*^ 

tz. E4 5 6Glul:-5V^lt 012{^-TJ:-5(C, 
E4 5 6 As p<Dm&tmm<Dt&&*mVtzi)S. -JUy- 
-TVC©?Stt<b©l*U(C{iE4 5 6 As pKJfc^l. 3fg 

[0 0 9 3] SS£0d4 

(1) P SV2TMM4(!« 
-S^^I»gJI©^fe/B^Tx-r U-^-TMd 3© 
ftfcUfc, TISO^aSH^'J: 5' — GAAGCACGG 
GTCGTCGGGGAACCCCAGG-3' (28 
mer) 5 i-f -f f-TMm4 tffll^^ 

tttt3*©3WSMl- (1) - (a) 
5(7 j£T\ Mfe^d 1 — (1) - (b) X'mhtitzW§kx.W7 
77,5 HM1 3TMD7©— gPK3&g©J?A5:ffV\ 
TMM4i:^i-SDNAgff^^t i ^^7'775 H 
M13TMM4 5:#/i„ £©TMM4I±. @E#ia©g§$& 
3 HV (AT G) *>C, 1 8#@©75 7®L &tf3 6 7 
4 8 0f|O75yi*^5:5*', 3 6 7#g 

©as po|fr'cHJct,p iiAs p***?A#ira£*x-cv> 

TVV;. @ 1 3 tzM&Z.fc-77*3. KM 1 3 TMD 7 i: 
5 a-T-f^-TMm 4 -7*'; ^-fXl/T 3J&8© 

7y*$. KM 1 3 TMM4(DDNA%H i n d I I IS 
tfBamHIT*5&£?}'HbUT, TMM40|35 8Obp 
DNAtSnHr£3M*fiL/c. -J7*775 Hp S V 2 - d h 
f r (ATCC 3 7 1 4 6) £H i nd I I IRXfB 
g 1 I lT-ft±ffiftls-CHr2-*n* ZCD^fZ-t 
±|B5 8 0 bpDNABfWfcfcT4DNA';;tf— iffc/B 
IvCo&r**** 7"775KpSV2TMM4%# 
tz. 

[0094] (2) pSV2TMM5CDii 
50 mLftmff3&mcQ&&*m^-C7 : *V-2-TMd3(D 
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ftfeVC TiB<DJ&g#l : 5' — GAAGCACGGG 
TCGTCGTCGGGGAACCCCAGG — 3' 
(3 1mer) %#t§5a-T^^-TMm5 5:lV^ 

z&mtwj&commm 1 - d) - (a) ^^ka^cho 
«©:saro, hks«i- (i) - (b) -cmhtitdm 

A.fcT'?*^ KM1 3TMD7©-gPK6J£M©}?Aft 
fJV\ TMM5fcf&rt£DNA»rtfft#fc^*#::/7 
75HM13TMM5IWc„ dOTMM 5 li, S3#i^ 
©H^KV (ATG) frhl 8#l©T^Sk 
3 6 7#@#><b4 8 OSgcOTSyl^fj&Sa*, 3 6 
7#gfflAs pWtSfKHdfca 2<iAs p*^fA#iP$ 
*vtv^^7^ K * n - H-r*«aBEWft*W!iaB©ll 
fcttlsTVVfc. 01 4lCttJM.fl^?:*3 KM13TM 
D7 fc5a- H ^-TMm 5*W ^"J ^XLt 6 
J&^J?A*^b^TV^fcC5ft;^-f-<, J£K* Z(Dffl. 
tefLfe??** KM 1 3 TMM5®DNA%H i n d I 
I I RVB amH I X^±mitVX. TMM5©*S5 8 
ObpDNAffi^t«lft. -S^§KpSV2 
-dhf r (ATCC 3 7 1 46) SrHindl I I 
g 1 I I TSS&IMslsT't? -O^^ 
*-i:±iE5 8 0 bpDNAijtkfeT4DNA'^- 
^*ftJBVvTO&r&*>-ti\ y^^KpSV2TMM5 
ft#fc. 

[00 9 5] (3) pSV2TMM6(D8I 
gPffi#S«l^M©^4fflv>T-ri' U — 9 — TMd 3 CD 
ft*>0fc. Tia^^SSi^'J: 5' — GAAGCACGG 
GTCTTCGGGGAACCCCAGG — 3* (2 8 
mer) %f 5 a-f ^ ^-TMm 6 ifflV^ W 

\mm>wm\- u) - (a) tmM$nmm<Dj5 
&-c\ mmmi - d) - (b) -z^hntzm^^w^ 

7X5 KM 1 3 TMD 7<D— gptr 3J^©}f A$:^V\ 
TMM6 ^-TSDNASf^^^OiffiSI^^Tv^ K 
M13TMM6^/: ( CCDTMM6 li» 6E?'M£>P§$& 
3 K V (ATG) ^18fB©75^ M3 6 7 
#a*^4 8 0#@*-CO7^ySE*^^S* 5 . 36 7 
fgCAs POISICHIG 1 u*^Af*lni$nTV^^ 

^ Kft 3- K-rsj&fissm^&«a?y£#u-tv> 

/c. 115 7. 5 KM 1 3 TMD 7i5a 

-tM ^f-TMrn 6 *»VW 7'J ^-TXUT 3*&»©Jf A 

KM 1 3 TMM 6 ©DNAftH i n d I I I 2£t^B 
amHI-C'^±?i{bL/T, TMM4®»5 8 0 b p DN 
AmKZmmistt. -^7^§HpSV2-dhf r 

(ATCC 3 7 1 4 6) ftH i nd I I I RXfBg 1 
I IT^ig-fbUT^^-ftm Z.<D'<92—£±M& 
5 8 0 b p D N AffJt tfeT4DNA'J 
o&r&*>ii\ 7 r 7^5KpSV2TMM6^/:. 

[00 9 6] (4) COS- llfflfl&^tDK7>^7x^ 

mm 1 . 3&tf±IBlST»CtWfe^9^ 5 K P S V 
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2 TMD 7 , p S V 2 TMM 3 , pSV2TMM4, p 
S V 2 TMM 5, pSV2TMM6i:ov^^6lil- 

(2) CD^fr^V^COS- l)fflJ©^OK7>^7Ji^ 
S'sS/'Mfojfe. 9 OBOXV'^ hD*-l/-fa Vt 
ffV\ Jgft&ft^n^tXi® 9 0 0ml 

[009 7] (5) ^X*K©*»§i £fi 
ttIj£fiD^&£$|4- (4) -C^.P>n^H?S9 OOmli: 
ov>T. mtfmS- (3) ©#j£{::$£VMfitigftf?-=>/i. 

70 ^tRK&kv»l 0. 0 (E 1% 1 =»• 280 nm= 1 

o. o) tmfev-c. ztiizm-izmwi&omtmfel' 
tz£z*>*n?Mt05 on g-e<b?fc. ft. ifitsififttf 
y y ^7 ^ Yfjvw&t 15-25 %cd^^^3i> k 

ft/B^SSDS-tfyr^yA-T^ WA4ISaQMtoitff 
V\ CBB^ft^VV^VKftt^SU/ct-^-©^ 
VKO^^^c. P SV2TMD7%h7VX7i 

^ k u/cc o s - 1 mMoigmm^bmmvtz^zf?- k 

%E456Asp, pSV2TMM3feh7V7.7i^ 
K LrtzCOS — 1 MBO&ttttft* fefitgS Lfc^*- K ft 
2(7 E456Glu, p SV2TMM4ft h7V7.7i? K 

u/ccos-i aaiacD^ji^^jBML/^^ KftE 

456Asp2, pSV2TMM55:b7V7.7ii'b 
UCOS-1 Ifflja^^SeRi^lffiKLfc^^ K ft E 
456Asp3, pSV2TMM6%h7V7.7i^b 
UcCOS-1 MMoXSm&frbmWilstz^??- K ft E 
4 5 6G 1 uAs pfclfcU*:, 
[00 9 8] (6) yox-f vc©r£te<bft<Eii1-5i£ 

luMOHJS^J4- (5) CSPtfifS, ^»L/c^>^ 
50 HC-3V^. fttO^&T'hnVlfVKiSXDTH'VC 
tD^fbft(Siti-5SttftS!l^b^. 

[0 0 9 9] IP*>. 0. 1M NaCl, 0. 5mM 
CaCla, 1 Omg/m 1 BSAft^-tfO. 02MK 
•MigiW (pH8. 5) tr50Mg/mlcoyD 
f'fVC, 5nM£DKn>tf> ( 5 nMCD!»MUfci*|g 
BJO^^ KftJH^.3 7 tTCKJSS-ttfc. £iS«± 3 0 
O/ig/mlCDTV^KDVlfVI I IStf5mMED 
TA4JO^aS%<?±U ^LfetSttH^D^ vc 

o»ftisr^©nste^ii - (3) isifeo^-^HftfflvNS 

40 ^T'SO^Lfc. Mmftiai 6, 1 7, 1 8, 1 9, 2 

od^-ta* #%bjcd^ :7>K ft &S^fln©*§^ o&go 
T*J£, rSIMbT'o-r-l'VCO^fi^&ibtiiScjb^/ci 
a>\ *^aj©^.y^Kft^inL^:«^-('{i> EJ&f$P*ai: 

[oioo] (7) tfuto&Mmftmofflfe 
<3D7^y;>^co^ftia^u ifl^^Bft^swcffi 

C l OA) ft/B^TJliL$^B#Hft$l^-£-£K£-? 
5D TI^^ IP*., 5mM CaCU, 0. 1M Na 
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Clfc^fcO. 0 SlAhVTJ&Smm (PH7. 5) 
K3. Ojttg07-f yU^-yv (^Vft. 75^^ 
a V I ) fcln*.-*tfl 0-50 nMcD»i3Ufc*:%ajO 
H fcJUA, o v >-e±*a* 0 . 4mli:4SJ:5i: 
1 0nMOhD>l^>ftlnA«Bil«?IBI%«aU^. MS 
402 1, 2 2, 2 3, 2 4, 2 5(C^i" 0 hDVt'V 

[0101] ( 8 ) jfll/JvK^«W*J#ffl©5SB 

A7hl/- 9— IV) fc/BwcfflMBIiL/c. «l5£Slftt±, 
ay h Iz-ii-MlCDV-aT^I^-pfc. IP*,, 3 X 

1 0 5 c e 1 Is 1 ©jfiL/Jv&}g?& (P 1 a t e 1 e 
t Rich Plasma, PR P) 1 8 0/ill:2 
ONIH unit/ml©hD>tlVM(^"7 

tt, T6 7 5 9) %4 0m iinilSi:ifli/jNiR*ssmi-s 

4 ONIH uni t/mlChD>tfVM20 
At 1 £#UTbnvevfc#UT^/l'J^©llHHUfc 
JWMBC'WK 2 0/t 1 *im\'m&\ux 

24MB. 3 7t-t?fiMftLfe*^lnA45i:jfiu|v|R©Je»i 

/JvE^JiP PP (Platelet Poor PI 
as ma) ©itS&gfc 1 0 0 %i: 

02 6, 2 7, 2 8, 2 9, 3 0 125*1". 1&8m>*r7 

[0 10 2] ^6S095 
E45 6G 1 uO^D hD>^>'J-^7 , ^Ht« 
oT©f§3l 

(1) 77^5HpSV2PTTMM3®^! 

0 3 1 Ka*£*i/S i ff5gfct£o-c > E456Glufen— 

V*-C»R3-tt*A©:/9*5 Kp SV2 PTTMM3 5: 

[0103] (a) PTTMU 
E45 6G 1 u 4 3- Kt5lft?% S V 4 0 O^Dt 

V^T^K$-ti-'5^©C 03 l^{c^i-B2yiJ%#1-SP 
TTM'J >*-%f38Ufe. #§£©l¥iffl{^TK;*T2i 

[0 10 4] #.(DWil*m-tZ4m<0*VJ*? 
V** H : 

<D5' — AGCTTAGCTGACAC ACTATGG 
CGCACGTCCGAGGCTTGCAGCTGCC 
TGGCTGCCTGGCCCTGGCTGCCCTG 
TGT-3' 

©5' — AGCCTTGTGCACAGCC AGC AT 
GTGTTCCTGGCTCCT CAGCAAGCAC 



GGTCGCTGCTCGAGCGGGTCCGGCG 
ACCCGTGGAA— 3' 

<3>5' — GTGCAC AAGGCTACAC AGGGC 
AGCCAGGGCCAGGCAGCCAGGCAGC 
TGCAAGCCTCGGACGTGCGCCATAG 
TGTGTCAGCTA— 3' 

©5' — TCCACGGGGTCGCCGGACCCG 
CTC GAGC AGCGACCGTGCTTGCTGA 
GGAGCC AGGAAC AC ATGCT GGCT — 
10 3' 

S^V-kiM"!?— ^6-r^3 8 0-A) fejg^-C#?£t*fc 
5 ' T 4 #y * 9 V** K*^-*K: £ U D V® 

- y v^-rs ci i: «k y p t t m y 

[0105] (b) pSV2PTTMM30^ 
*-f. *K6^I1- (1) - (a) ffmU:M13TM 
D 3 £ A v a I I, EcoRI X'ft±mitU E 4 5 6 
20 Asp%n-K-r-5Jtfe?%^i-Si^5 2 0bp©A 
v a I I - E c o R I WfJt StSiU/c. $ 
d©5 2 0 b pCDDNAfgfftffcMun g Bean N 
u c 1 e a s e (SSi& 2 4 2 OA) £JBvvt*Sg£ 
^Jt^bL/c^B amH I TtfifbU ®5 2 0 b p<Dl|Ftfr 
fe#/c„ - pSV2-dhfr (AT C C 3 7 1 
4 6) SHindl I I J&tfB g 1 I I -C*±jfiKfcL** 
^^-t^c. ftv^-C, CKD^^-i:±IB5 2 0 b p 
DNA&tf^&£0!15- (1) - (a) Tffil/fcPTT 

m y v* - * t 4 y tf-vtm v vcaae+s itciu 

50 P SV2PTTMM3^#fe„ 

[0106] (2) 77^5 KpSV2PTTMM6© 

mm 

03 2(C^$nSffS{^oT» E456GluAsp 
% n- Hi-safe?* h DVk'v© y 
K5:ffiv^T^$-ti-S^©^^^ Hp S V 2 PTTM 

[0107] (a) PTTM2y>*— CDf^SS 
E45 6G1 uAs p*3i— H-rS3tfe? 5 &SV4 0O 
t/d^e-*— ©^IBTKT'n HD Vk*>y 
40 Hfc^Tfj^Fi+S*:^ 03 2{^i-B3?!]^i- 
5PTTM2 y>*— ftfHRLfc. ^©SMfflte^TK 

^i-i:*jyT-*So fls-r. <fc©BE#i£#-rs4a©;a-y 

^JH^V^H ; 

<D5' —AGCTTAGCTGACAC ACTATGG 
CGCACGTCCGAGGCTTGCAGCTGCC 
TGGCTGCCTGGCCCTGGCTGCCCTG 
TGT-3' 

©5' — AGCCTTGTGCACAGCCAGCAT 
GTGTTCCTGGCTCCT CAGCAAGCAC 
50 GGTCGCTGCTCGAGCGGGTCCGGCG 
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ACCCGTGGAAGAC — 3* 

<3»5' — GTGCAC AAGGCTACAC AGGGC 

AGCCAGGGCCAGGCAGCCAGGCAGC 

T GCAAGCCT C GGAC GTGCGCCATAG 

TGTGTCAGCTA- 3* 

©5' — GTCTTCCACGGGTCGCCGGAC 
CCGCTCGAGCAGCGACGTGCTTGCT 
GAGGAGCCAGGAAC ACATGCTGGCT 
-3' 

%DNA^ K/W*S/^T-A*t©DNA 
S/Vtetf-flf-. tf;V3 8 0-A) ftfflwcSjSKJ:* 
&WC% ±iiki-y 3*J*;?loJ-^K©, ® 
CD 5' *iB*T 4#0 loj"*- K=¥±— l?Ci U 0 V 

- — ij caf:itJPTTM2iJ V^-ft^/c 

[0108] (b) pSV2PTTMM60«H 

SflSflJl- (1) - (a) fffgUfcMl 3TM 
D3^AvaI I, EcoRI -CftgflMbU E 4 5 6 
Asp ft 3- Hi-*atfe?«:**-r*»5 2 0 b p ©A 
v a I I - E c o R I fMrfcdlB. fS3iU/c„ $ 5>KU 
d©5 2 0 b pCDDNAfftfftMu n g Bean N 
u c 1 e a s e 2 4 2 OA) fcjflivc*** 

¥t1Mbl/fc«B amH I T*ffiKbU «55 2 0 b ptDBffir 
ftftfe. — 3ET. pSV2-dhfr (AT C C 3 7 1 
4 6) ftH i n d I I I RtfB g 1 I I -Cft&HHfcl/* 
:?*-%#/c„ Cl©^^-i:±i35 2 0bp 

DNAStfHKB^5- (2) - (a) "CflFRUfcPTT 

M2 ijv*-%T4')^- br%ffiv^xitiSSi-*c:fctw«t 

•J p S V 2 P T TMM 6 

[010 9] (3) ^7^5 KpSV2PTTMM3, 
p SV2PTTMM6(DCHO«l^©h7V7.7ii' 

p SV2PTTMM3CDCHOafiAOh7V^7i^ 
i/3>lt i5&©3SKS0!l 1 - (4) - (b) (D%m-&. 

Ba%^vM^#-t-h (mtx, m^mm m&&. 2 

OnM, 2 0 0 nM£&€.*d{::M&ifin£i±T<^£. 

1- n y t'vir * s -7M >c (Dr^fcftdSM-r Sf^ffl 

ft^1-£^^KCDiiS£g« (PTTM) *m*Ll,tc. 
C©iM15 0/ig/ml7'DiJX 10% (v/ 
v) DFCS. 5 n g/m 1 VK i (Aquam 

ephyton, Merck Sharp and D 
ohomeffl ^#©DMEMig#rCifM$-a\ i3*&© 

jfoifi&Kft i %\zm&z*titw&&&BX\s* mmmi 

1 

[0 110] p S V2 PTTMM6{rov^t.Pl^C 
HOSfflfl^©igAftfTV\ (PTTM 2) ft*8 

4U *8#fcl 1 

[0 111] (4) ^^H©«M1 
1&i£©*Bfe0!l5- (3) T'ffjtlfePTTM, PTTM 
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2©igJ£$U lft-WWi, (3) 

Jl©«^«3teflW»-«e&vM 0. 0 (E 1 % i c m • 2 
8 0nm=10. 0) i^UT. -e*Urgo*f ffi&Si 
©I4Hf L/fct^6 -tn^niS?5j 5 0 /x. g T-fe o fc„ 
fSJ, fitSfflfttf U Ti^ ');V75 H^1^S5- 1 0 %© 

^7^xv h ft/s^s s d s -2K0 7^ 0*73 ny* 
HM&It&ftfTV\ CBBS^ftffvv^vKftiitiSUch 
- ^^-CD/^V HO^^n/c. P T TMSflfl&OigS 
i 0 ^t>iijn^7"f KtE456Gla 

P T T M 2 jfflj@<2J3^&t» fttz^r V ft E 4 

5 6G 1 aAs pfcfSRUrt:. 

[0112] (5) hnvfc*>K«fcS:/n7M>C(D?§ 
tt-fbftfiSiii-StStt©^ 

Sai£©HJS0>l 3 - ( 3 ) tfSI^/cA^ HE 4 5 6 G 
3£#&J::&P>V X 1 0. 0 (E I% icm' 280 nm= 

io. o) tmfeVT. ^Km^mmvt^f^Y 

©Mftt^b^. ZbK. ^OE45 6GluStfii 
20 035- (4) fCfc^T*5i§L ^»L^^HE4 5 6 
Gla, E456G1 aAsp lHOlvC, ffii&DW&M 
4- (6) ©#^::^bDVfc*VKJ;S:/D-r-l' VC 
©rStt<bft<syti-S?gttftii« L/c„ 

[0 113] E4 5 6GI aStf, E456Glui:o 
V^T©^ft03 3, 3 4»C, E456G1 aAspl: 
OV^T©M*ftE3 5{C^-t-*s, ^fgUJCD^y^KftftS 
ifeftll©^ (/&S§0 "CI*. rg^b7>D-7MVC©£j&l± 

XmWO'*-??- KE4 5 6G1 
a, E4 5 6 G 1 aAs p */c«*E4 5 6G 1 uft^iim 
L/di^Kli, aS«F^i:^{"^L^TStt'fb^D7 1 'l' 
VC ©S* J if;tal/ E 4 5 6 G 1 &(Dl5tfE 4 5 6 G 

l uKJfc^^U*?^bya7MvC£D**s3 0t>© 

2 0 £/c, E456G1 aAsp© 

#**E 4 5 6 G 1 u Ktt^^U/cigftfbT'DTM >C 
©»**3 0#©B&&T*8 0 

[0114] ( 6 ) y *^ajf *S/y^ 5 >&©figlg 

(a) N*SS75y^ffi^]©^ 
±IBf?fIK<k UJfcSSLfcE 4 5 6 G 1 a&t) ! E4 5 6 G 

1 aAsp ft, ftlfhO 1. % (v/v) SDSzK?§ 

•^^tA^HTOA) ftfflv\ R. M. Hew 
i c k h<Dl5&. [J. Biol. Chem, 256, 7 

990 (198D) uxmmz. «xkv 

V • 73^gEftHPLC UA^hD7-f^y^a. S 
P8 1 0 0) M/^y^OD S#^A (^o-dO 

*±) ftfflv^«rftffv\ 73ygsSB#Iftifc£U , c 0 
jjgSIE 4 5 6 G 1 aliov^l*. T8E©73 y^Sffi?!]*^* 
50 BJFj^^^o/c. 
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Pro-Val-X-Pro-X-Phe-Ar g-A 
1 a- 

E4 5 6G 1 aAs pKov^TJi. TiS©7^ 
KG$lft*3l! bM^te-o tz. 

P r o-V a 1 -X-As p-P r o-X-Ph e-A 
r g —A 1 a — 

Xf^i-tM 7 ^ gyi&ifcl: t 

[0115] ( b ) y itA*»*V4f)V9 5 VitOSIg 
±3B : fTe^±UfflmL^E4 5 6G 1 aE4 5 6G 1 a 
A s p ^fr-FtlM. J. Jorgensent) 
(J. Biol. Chem, 2 6 2, 1 4, 6 7 2 9- 
6 7 34 (1 9 8 7)) ©#*SlCft^73 JWtfrtirtff 
ofc. fSiSL/c^T^KS: 2M*SKb7J y>7A4n?l 1 
Ot:. 2 2^iP*^U -r-2S^xA (^y^T 
X €r^l 2 6) tf£0)7$ygtf)-*lrft (*y0-? 
>. ^e-r^H 1 9 CD £ja^7^K##rfcffo/ci: 

[0 116] (7) JalfiL^@#ffi©a!l^ 
*f§BjCD-<y^ H h o Vlf >K J; 3 7 ■< 7" V J -? > 

m-rzzm^ mmmi- (7) ©^s^v^^u 

fc. E 4 5 6 G 1 a Co^TCMS'fea 3 6 C, E45 
6G 1 aAs pirovvr<Diig*£@3 7 K^i". hDV 

[o 1 1 7] (s) m^mm®ftmv>mm 
»nifl*-*-*-fc»*. mm*- (8) o^icttv^iB 

E4 5 6G 1 ado^-C©iig*fcig3 8 jr % E 
456G1 aAspl:ov^0igM@39t:/7t. * 

[0 118] 

mMme) E456Asp, E456Glu©7^k 

^a • ^ y v y^Airfcttsum 

(1) ^77,5HpMTMD7C«I 
04 0, 4 Ur^SftSf^gK^oT. E 4 5 6 A s p 

% K-r5fifc?fc7^ i^-^a • ^ y yytAa 

P G K 7n ^-i* -XBBTKf§fi£-e 6 fzltXD?? 
X5KpMTMD7 £«tHL*: 0 
[0 119] (a) P G T M y <Df£l6 
E4 5 6 As p^a-Ki-6afe?(Diii&a KV£7^ 

we^A • ^ y vy-^-APGKii£?£>§i*&=i k>© 

P GTMy >*-4f»lfe. fl«<0W»ifilT 

<D5' — CGCGTCGATTCACAGTCAAAA 
TGCTTGGGGTCCTG — 3' 
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©5' — GGACCAGGACCCC AAGCATTT 
TGACTGTGAATCGA— 3' 
£Si&DNA£j&® (777-f hVW*^T-AtfcOD 
NAS/>-tr1M1f- ^f^3 8 0-A) fe^TS?* 

© ^17--') >m i fci: i •) PGTM'J 
-*Wz„ 

[0120] (b) pUMPGTMD7©«i 
£1\ 3WSM1- (1) - (b) TffRlfcMl 3 TM 

mDNA*ffiM8L Avail, Xb a I -e^±SIMbL 
Nj^n- H^©-gP4^WcE 4 56Asp%3-Ht 
■5itte?£^ftrSii$54 0bpCDAv a I I-Xba 
I KflrtjNl J»iSL/c. UM2 0 (IBIft 

Mny#§3 3 7 00) tMiuI, XbaltiOi 
U97. 3Kb©DNABfrtf£#|3li5»MU*:o WX*. 
Ztlb 2«©DNA^fc±iEf5*lT-#e>*Xrt:PGTM 
'J feT 4 'J #~ If fflV vC»»rr* i «t t) 

pUMPGTMD7t#fc. 

20 [0121] (c) pPGTMD7Cfi^ 

±iafrgT'#MUfep UMP GTMD 7%Mlu 
I. PvuIIt^ilftU PGK5' #a-Kisfc£> 
-gfc&tfE 4 5 6 A s p 3- K-t-Sitfc^-fc^-fci® 5 
1 ObpCMl u I-Pvu I IVtflffcdlB. UMb 
fc. tBfflP,©^ CKfM¥2-2 1 9 0 3 2) (C 

m^&btitzT? WE--7A • ^ y yy^Affi&CDP G 
Kyn^E-^r- PGK^-^^-^-^^y^^.^ 
Kp PGACY 2 %M 1 u I> Nr u IT*9JISfU94. 
8KbCDDNAI9f^^ai»^L/yc 0 OVv?, 1^2 

5(7 «©DNAffJt5:T4y^7— bf^^V^Bi^i--S3.t(r 
iUpPGTMD7«:#fe. 
[0122] (d) pMTMD7©il 

isxmvmsastutT tv^-v a • ^ y yytA4 

SfePGK^D^E— £ — E4 5 6 As p£n— K-fSit 

W-* 1 W5E456Aspfilffl (E4 5 6A 
s pM*ffii:fi!t5. ) ^tf7"7X5HpPGTM 
D 7 % S f i I T-^DifU 2. 6Kb©E456Asp 
^^ffi%^t»'DNA77i7*P<Vh 1 fe7>gift^U/c 0 - 
40 *&fflf>©#*£ (#M¥2-2 1 9 0 3 2) 

fctlfcT^T.^ HpBSFAHY83%Sf i I ~&%y$ft 

T*#£, E4 5 6As pMfi20DNA77^V 

hSSA^v^TT-T 4 y tV— t'T-a^y-uaf), E. 

col i HB 1 0 1 iZh?>X7*— l»\std$u 7>t' 

i/'jv ( l o o a g/m l ) fc^rts l - zfa^m^. 

u ^©#*=ty/ia^^.3^5 HDNAfeji&aiu b s 

50 t E I I T-^OHfL/c^ 77J*n-xy^^ctt{C«t§ 
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4 5 6 a s vmi&mm x^ntzm^^n^^. h i 

<lft31#?U 3MpMTMD7t^U ^it'Mii 
L/r. ±E©JSHW>*S**&pMTMD7fcli. ^ 
&< £ t, 5 3fc'-JiU;<DE 4 5 6 A s p£§3PM£* s 1^£ 

[0 12 3] (2) ^7^.5 KpMTMM"3©#HK 
04 2. 4 3^$tV-5fJ®t^oT, lOtftfctt. H 
Mm 6- (1) K|BitSnfc©i:RI*©;i5rSn* E4 5 
6G 1 ufca-K-rsjate^fcT^l^-^A • * U V 

«)ffly77 5 KpMTMM3^L//c. 

[0 12 4] (a) *t\ Hjfig^3- (1) Tmbtltz 
M 1 3 TMM 3 %Av all, X b a I tSggflHIsU 
NSf3-K**©-«fffc&V\feE4 5 6G 1 u ft a- Hi" 
S3ftfiS ; ?ft-£*i''5*55 4 0b pOAv a I I -Xb a 
IBf^ft^St, illfe. — UM2 0 (IBIS 
7&^P^#^3 3 7 0 0) ftMluI, XbaIT*§JSr 
LIS 7. 3 KbODN A(fcfr ft^ffiifSM L/c„ ovvT*. 
cn^2«CDDNAIflrJt£±iE*&i§#l6- (1) - 

(a) f#WcPGTM'J^-t%T4'J#- tfft 
m << jS^S d t tZ =fc U p UM P G T MM 3 ft #/c. 

[0125] (b) pPGTMM3C^ 

*M^6- (2) - (a) T'^ISU^pUMPG 
TMM3 ftM 1 u I, P v u I I -Cft&HKfcU P GK 
5' #3— K^ft— gp-£fcE4 5 6 G 1 u ft a— K1"£ 
J&fc?ft^t1-5&15 1 ObpCMl u I — P v u I I 

-2 1 9 0 3 2) CfEwft&tl&T? 1/^— £A • 9 V 
Vmi^CPGK^Dt-^- PGK#— 5*— 
ft^tf^7^.5 H p P GACY 2 ftM 1 u I . N 
r u I. T^0»fL/«54. 8 K b©DNAffr/t ftdfrlltfitM 

fcfflV*T»B1-* CtlliUpP GTMM 3 ft#/c„ 

[0 12 6] (c) pMTMM30«i 
^Sfe$|6- (2) - (b) T'lS^tltT^^-^A 
• VytAfi^PGKyD^- E4 5 6G1 

uftn-Hi-^js-e^ t^i^-^a • ^uyytA 

^PGK^r-^^-^f)^5E4 5 6G 1 ufggi 
*ffl(E4 5 6Gl u^m#ffii:^-r5„ ) ft^frT^ 
^5 KpP GTMM 3 ft S f i I "C^OSf L/> 2. 6Kb 
0E4 5 6G 1 uHPfi^t'DNA77^ Vhft 
iMSBggb*:. t&fflib©;ft£ (1WPF- 2 19 0 

3 2) i:«tV^t)n/cy775 K p B S F AH Y 8 3 I: 

sf i it-gjuffu 7A*y***— -VM* 

15L/^ OV^TWffc, E4 5 6 G 1 u^PffifflDN 
A77^>b ®g**i«V ^K'T 4 U 
■ti-Li?). E. c o 1 i HB 1 0 1 l:h7V7x7*-Ab 
Jfcfc. 7Vfi/'J V (10 0a g/m 1 ) ft-^Wi-S L 
-^D^5^«Lh^/2:»f, 3 7TC-T?- qftlg#U 3D 
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1 0<lft3I^U ± UiSgl*. 37.5 KDN Aft 

j*aju b s t e 1 1 -Q*m\std@u Tfiu-7.>f)i<m 
u #scoe 4 5 6 g i u sBHtf^A-stutiiifc*. 

#3*5KHHfc»IRU CtlftpMTMM3i:^ 

u ^wrwftLfc. is. ±iao»»f©^m*^pMT 

MM3KI*, ^<i:fc5Dl;'-Jll:fflE45 6Glu 
70 [0127] (3) pMTMD7;&a t pMTMM3CD7 

v k^e— >7 a • ? y vy^-A^scD^A 

(a) ^Dh^^hOPM 

©51 U HHgUfc. CMS«! : ^3H2 0 g/y VftH 
#3H7y?AO. 5 g/'J VBfcjK^-^y^AO. 5g 
/aWt#!J*A0. 5 g/^SIV^i/^A (7*Jfi) 
0. 5g/««(II) (7*i£) 0. 0 1 g/Wm: 
^hy^A3 gZ-i-^Y^^VyPYlz/^Y 
> l 0 g ft*l 1 iz&MLfz$,<D. 
£0 CM@)£igJ6: 1. 5%ffl^S^tt5CMSJl!!. 
GAGg«: yi)tD-M0 gZ7^^7=3rV4 g/ 

awb*-n^9 a o . i g h y ^ a o . ig/t 
&&js?®& mtv^m (7*m) 4 g /imm. 

(II) (7*ifi) 0. 4g/«7>#V (4*J^) 

o. 1 6 g /si£gfcE$& (7*&) o. 4 %/m<$mm 

0. 04 gftzKl LlC?gjgL-7it,<D] 2 5m 1/0. 1 
M'J>if^77- (pH7. 0) 30mlft*lLfC 

P-/^77-:0. 6M*a-fb7Jy ^A/0. 01M« 
30 -flSV^S^A/O. 0 2 5M*ftfk*A'3'9A 

CM@)^flLtT- 3 O'CT* 5 Bm^mtttz-T? V*— 

>7A • ^ y yytA (at c c i 1 5 5 0) (ow&fc* 
cMigjfe5 om 1 mm^Mn^m (250 

r. p. m) ±. 3 0°CT'3Bmt§mistz. 

lm 1 ft 5 0m 1 CDGAGigifttrgsiSU-C, 3 0"CT'2 

omsmrnvtc. nbntctgmms om 1 ft 3 5 0 0 

r. p. m-ei OdflBt&U ®*#fttte®^/c^, 
0. 9%ONaC ljgSST^j^U 0. 0 1 Mi/?** 
1 — JV^/ut£-7^^J]/^ isl&ffim (0. 1 M? 
40 XVH. 0. 2MV>ith'J 1 7A. pH7. 3) 20 
mlCg^U 3 0'CT-l^, ttt£*fr\Z.mt*>l, 
tz. ^V^'S^ft 3 2 0 0 r . p. ml OftfSCD&ib 
X-imtt. P-^y77-T-Ml/^ ysKif-TA 
(Novotf) %10mg/ml©iliimtSP- 
^77-10ml U 3 0 tJt- 1 KfP^*J7c^*> 

^SJtS^ft8 0 0 r. p. m-C3 0S>F^ 
3i^bT#7 v c±?f ft, (TOYO FILTER 

PAPER 5 A) fcJBvvC»Ii-**fc±y. 
it^D h^T, b ft^HU^c. fr^X-Wmm* 3 0 0 0 
5(7 r. p. m"T»54HSB8toU T'n h ^7^. l> ftitM^lt 



(21) 
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3X10 B /m\<Dmmt.&&&?l~P->>*y77—l- 

[0128] (b) pMTMD7&tfpMTMM3£J: 

±126- (3) - (a) TWc^D h7^*h®?§?£ 
0. 1 m ltr. pMTMD 7 £ pMTMM3 5 fi g~¥~3 
SUmmi On 1 *MKtz^ 0. 05mlOPEG)g 
ttfelll*. *»*<»£Lfc. @3I£j£$:*±K2 5#H3 
»BL*:&, PEGj^gE (2 5%Ji«;ai^lx>^Un- 
;V (~4 0 0 0) /O. OlMh'jA (pH8. 0) / 
0. 0 5MtfMbM'$''>A/0. 6MJt^'J>)A) £ 
1 m 1 in AT. mUX'Wl' 3 O^gbfc. *>< UT 

'&btitcMm$m-7v h -J?* h*mm* o. 2 m 1 -r 

07*Dh7"77. hlf^flfe Kit* W y^f-f : A g r 
ic. Biol. Chem. 1987. 5 1, 2321 
-2 3 2 9) KiEfcStVCV^BRMlgifi] £2 5ml 
SmtZ 7>- h±Jrj£tf 1 5 "CT* 2 0 DMWil/^. 
fl^T', ®i7V-M-4. SmgCM^DV'f^VB 
£^v^ 5 Ot^^LfeRLhaB RMJ&&5 m 1 £g 
2 8TTC*1 4BF^«U/c 0 -t©*^ /vf 
^DVi'S/VBmffiii^^/c^MiKm* (MT. HY 

[0129] (c) jBjmaft»©«faLh»©hPve> 

(r ± § 7o -r > c ©rg&>f bfeflSii-t *}gtt©»£ 

C©±-5(CUT#P>tl/;LpMTMD 7, pMTMM 3 
iSHYB^jg^fc^Sffc. CM«H3 0mil: 
ilU 3O!Cf3 0riSt^«[«lfc t (2 2 0 r. 

p. m) &%mm i m i *&bftmi'frij (1500 

r. p. m, 5#) ±?t£[s|JKU ^SiE^l- (3) © 

• yytA (atcc i 1 5 5 0) ki±. £ 

[0130] (4) E4 5 6As p. E4 5 6G 1 u© 
IMS 

S 1 
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&±©cfcdKUT#C>*Xfc*D7 1 tU3 1 {COV^DS- 
CM^S5 0 0mll:gIU 3O^T-5 0F^igi: 
Sigtl (2 2 0 r. p. m) Lfc. *©&. ig#$E£il 
A>LT±«ffcWRU %hintz.mm±mS OOmUtJ 
mm 3- (3) ©#&Kt£v^#gBJ©^7^K£fiitS 
Lit. *gSS©#?H8^#4:-^fcg&«©3^» 
^IStw^^v^l 0. 0 (E 1 * j om ■ 2 8 0nm= 

10. o) £%£.vt. *tuzm-3mm&(o&*im 
i^fztz^n^ti. mso (jgt^^ ft, lass 

i 0 )V7 5 Ky^Mtfi 15-25 %©:/^ V^l 

> h S D S U 7* U ^7 5 H^Vi^Si 

feffV\ CBBSfefe'feffVV < ?VH%^L,/ci:C5 2 4 

[0 13 1] (5) hnvt'xrisynf-fvcgfe 

±K^trfeV>Ti»SIU^E4 5 6Asp, E4 5 6G 

l u ©Pa^>7?- H K-^v ^-cmmm* - ( 6 ) ©#j£K(£ 

ZfeMbtz. ^04 4-4 5^-r^HBJ©^^ 

©£j&te^© tV&^o fc** KE4 5 

6 A s p £/=l±E 4 5 6 G l u fcgsinl/ H 
jSBS^i:#{c^U^?Sftfby , Dxi' VC©**m&nU 

tz. 

[0132] (6) tmmm¥?m<nm%. 
m-r?>~ti±. mmmi- (7) a>ttim^m&\, 

tz. mm* m 4 6 ~ 4 7 tr^-t. h D vtVtrJt^ 8s 
50 in L^ttR*?"?- K©g**# < teZKLtztf^xiisLffim 

(7) sssL/i^mmmmm^m 
mzmm-tzzmx mmm*- (8) ©#8s£^iii 

jgbfc. i^m : &EI4 8~4 9fr^-r o **H30"W-H 

mi) 





K « 


fS & 


mg/ml 


ifc fS tt 

m/jm 


PSV2TMD7 




1210 


ZS03 


5809 


PSV2TMD8 




7 


0510 


14 













[*2J 
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a 2 



-* ^ * K 


H 8 g ft CKO 


K A 




"<7*K B 




K C 


95 




(22) 
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S 3 



m * 


^7A5 K 


m e 


D71 


pMTMDT 


910 


D72 


PMTMD7 


745 


D73 


PMTMD7 


370 


M32 


PMTMM3 


926 


M32 


PMTMM3 


800 


M33 


PMTMM3 


482 


(ATOC11550) 




0 



[0 13 3] 

J63 om nr-tti^naatLfc. hi; so^g/m 

1 ©An t i p a i n (i/^V^t, A 6 2 7 1 ) *mtQ 
Ltz±&2m<Di&&lZt,%mU 3 OTCt-2 BmMt 5 
Jg^l/*:. (2 2 0 r. p. m) Iigt)«lm 1 £jgfr 
(1 5 0 0 0 r. p. m. 5#) -hTSfcialiR 
U ±.WgMm\- (3) ©^fcH^hnv^virj: 

«£%fc«4Ca*1-** An t i p a i n fej&iniL/iig^ 
©{£•5** 3~4<g?g^jg<H=£;^U/c. 
[0 134] 

[hse#i 8 ] d 7 1 monz.-tz*??- K©fgg? 

( 1 ) D 7 1 «©J§il 

m&<ommm6X'm>btitzm.D7 1 Ko^-ccMjgjuii 
oomiciau 3 ox:^5B?s&t^mm (2 2 0 

r. p. m) btzo *©&. iS4> (5 00 Or. p. 



m. 2 0m in) \z£ D »#£EJR&ig#$tei&kUT 
±?f 'SrlsliRU. 5 0^ g/m 1 ©An t i p a i n it/ 
ifVtL A 6 2 7 1 ) MOMMS* 1 L iCjftMl/ 2 8 
°CX-4 BlSPSftUfc. #P>*tfcigit±?# 1 LfeO. 2 2 
At m © y -r 4^ — T*jgji L fc. 

[0 13 5] (2) D I P-hDVfc'V^AKcfc-Slit 
S3 

4(7 igBfrST^^n^^fe 2 OmMU Vi6g®$C (p 
H7. 4) T*¥fg'fbl//cQ-t77D-^^77A»rcR*5 
0. 1 5M NaCltf5mM'JVi»S(p 
H7. 4) -eflsjfkflL 0. 3M NaClM5mM'J 
VSBSffifR (PH7. 4) T?*fli3-ttfc. ^V^'CKDH 
^SSrCiUM^fJofc. &VVC\ N. L. Esm 
onCj[J. Biol. Chem. 257, 859 (1 
9 8 2)] ©£?S£|£-3-Cfi s »bfcS>-f V^D^7# 
hDVt'Vfe, P. Cuatrecasas 
[J. Biol. Chem. 245, 3 0 5 9 (1 9 7 
50 0) ] <Dy3m~Q£i-c7a&~>T>4hVtzTj7U-^z 
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Vk*>T*'D-7.^77A (JJLTD I P- bD>k'^7 
Ai:BSi-„ ) £0. 2M NaC lf*2 0mM'J >Wt 

mmm (pH7. 4) t-whsu z<dw#*j&u m 

fL 1. 0M NaClttZOmM'JVlEWCp 

H7. 4) T-^aj-rsci:n±ac£D?g<4ij4i-t^ 0 

0. 2M N a C 1 isM 2 0 mMU l/W&M&sffiL (pH 
7. 4) T'WfbUfcD I P- hDVfV^^AHIfaf 

^tzmmx'im@~ 1. om Naci^t 20m 
My vgs&asfc (pH7. 4) tr-jgm-rswiiHiuc 

&geg©#?©#&ifcK&^i 0. 0 (e 1% 

1 cm • 2 8 0 nm= 1 0. 0) £%lg.l,T. *ti\zm 
Lfc tw5^1mgf*cfc„ ± 
BfJSfcfcV^CllHL/cE 4 5 6 A spO^f Ffco 
V^T. M^©^^! 1 - (3) ®£8cfcttv\ hOVt* 

ii r 5 @ 5 o {r^-r t *||bj©^.^ h *in a/c« 

&%ffl<D'<7'?- FE4 5 6 As p Sr^iOL- 

am&nu/c. ife. mm&ztfVTfv^Ts. fy*® 

£1 5-2 5%CD^7^X>h©SDS-7HUT^y>'l' 
75 FY* OB— fb¥XA& SDS-PAG^-F 

1 5/2 5, 10 10) %fflV4i«»tt«:1fV\ CB 
B Wf-7*V 'JTVb^M »&%ffvv<VF«: 
^Uycfcc^.@5 3 

24Kh22KCD2 F**fggl 
[0 13 6] (3) JaTM^y^D-^PSaft^A© 
#8 

(a) JaTM^y^n-^Jaft^Sm 
JaT M^e y ^ d— ^-*ia#©^ti, Maruyama 
b<Djfl£ [J. Biol. Chem. 2 6 0, 1 543 

2 (1 9 8 5)] fcttofc. IP*>. Ifi«.fcU*MttUfcT 
MfcJjtlgfcU B a 1 b/cv?;*ir£St@l&3g^ V? 

H®9Bfl&l^ 0U;U£ P3-X63-Ag8-Ul« 
(P3-U1) [Yeltonk. Current, T 
opics in Microbiology and 
Immunology, 8 1, 1 (1 9 7 8) ] f* J ffl 

AT (fc/-K#1rV^-V • 7 5 J > • 5=-5 ->*» ig 
&^#tro^TTM£Hfflffiii(i:L;'cEL I SA ($8g 
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st^a^-rs^-f ^"u F-vjanflM5:iss^& «*. 

«IS^^^{r«fcu^P-V'fki-S. ^©SSJft, 2S© 

y^D-^-;MK#:l, 2i:^U/c 
[0 13 7] (b) ^y^D-^l/Stft^aiU'h— 

{i, fc©j:5&#Srcil'<fc. fui£©*B£#) l - (4) 

10 - (b) T-fftKLrtrTMfcO. 1M Bj^gtf- h 'J ^ A 
W(pH9. 2) T-2. 5/ig/mU^5i9C 
4&j&*U 5 0/i l/^il^5J:^{C9 6^£D¥J^EL I 

SAfflv^^DiSf-r^-y^-h{r4HSi-s. 3^ 

& ZfV-hCDKtO. 1M »^iE^FU^AMffi?g 
( P H9. 2) T'gfe^U l%BSA^rPBS£ 1 0 
OAi l/^t^Si5^An4t:. -«yny^t 
fl^T-, $aTM^y^D-^Mfi#l> 2fc^fc 
ifit±?if £ 5 0 At 1 /Ttfc&S <fc "5 £A*k 2 5"C» 2 
BftaaSS-ttS. #v^T\ 1 Aig/m 1 t&SJ^KP 
20 BStmfchDVb*V%5 0/i l/Ttil&ScfcSK: 
AtV. 2 51C, 3 0^aS$«. PBSt-^t. P 
BSC0. 3mg/m 1 CD®ST*?gfilL/cH-D-Ph 
e-Pip-Arg-pNA S 2 2 3 8) £ 

i o o a i /^T'iraA/c. 3 7 1:, 1 mmoBjffik. m 

8tL//cpNA (^7-hD7-'J» £4 10nm£>ii 

@fflCDE4 5 6 As p£Jg£U ffflttifS 2 2 3 8 

p NA©^**&&J>L*io — 3fc ttTMsey^D—^-* 
ta#2{£, hD>tf>©TM^©ii^fc|fi#tf--fpNA 

M^y^D— ^-*fit»l, 2®. TMfCtSFDVfV 

40 i zmftofmm - (4) - (b) tisgucTM 

(30u/ml) lOOAtl^S^U 4X:, 14^ 
SlS$-&-5„ #^T\ la^O^fiS^O 1 ~ (3) CD^{; 

ij^y^a-^i/tfMfci, 2(i, M#i:t.TM±©bn 
ve>07 - Dr-f >CrStt<bo{ISitfc|i^5?gftSPffi?: 
TMCDhavtfvo^nx-rvCrSttfb©^ 
50 MtrH^^rSttSPffi{±, 2ocd^SPu7JP*>. t'p-tH' 
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[0138] (c) t^^u—r^ijmiov^o^m 

2 8©^ J 9 d -i-JViKm-^ >^rfV Y — v ft ifflMSt 

ft-^frC NBr— act ivatedSepharos 
e 4B (77*?J^tt. 52-1153-00 -A 

1 ) |:77*V N >7aO'7-i7^ (A f f n i t y 
Chromatographypr inc iples 
& methods) CtV^-v/'J^U ^i'D 

# 7 A ft * tut *i*tT M^e y ^ p —i-A^mti 5A1, 

2 ttftt/fe. 

[0 139] (4) ffiTMtv^P— ^;Wfc##5Al 

±IEf5S 8 - ( 1 ) -mb titzigmm*: 2 0mMiJVi 
WE(pH7. 4) T*5pSe-ftU/cQ-»r7 7D-^*7 
AlClftitS-lt, 0. 1 5M NaCl^f5mM'J>S 
i««(pH7. 4) T*j5t#^ 0. 3M NaCl^ 
W5mMUVSS^«^ (pH7. 4) T'^HJ^^. C 
©Hft-KNaC 1 fti&ilgO. 5M£&5J;-5<rSs;fjl] 
U ±8E*5S8- (3) -C^lS^dftTM^y 

^n-t«*7A1^0. 5M NaClM20 

mM y i/mmmm (pH7. 4) -cwftufcftfc, c 

©H#ft5IU?S^#-ftiR*£-tf\ ¥8jfb-r£©Kffl<^ 

fcjgffijrCi^^, 0. 5M NaCl^tO. 2MY 

of^'tmffiffim (ph2. 5) -e^m-rs^Ki 
yc:©j8ttii#*#fc. 3 (Dmm&oittmtmi ft - 

1 cm • 2 8 0nm= 1 0. 0) £g|j£UT, 
^#*WWW>**ffl#Ufcfc-5i» 1 mgT-ifeof:. ± 
BRSC»V»T|«HUfcE 4 5 6 A s p©^7^ FfcO 

v^. |fri*©*i£^ii- (3) <03&s»tttv\ hove 

£C5@5 l {c^:i-i:JSU*l&BJ|cD^7'f L Hfti0x.^v> 
*Ufc*»o** *f&BJ©^^ HE456Asp ftifofal/ 

m/mtavtz. */c MSLaft/KUT^u^r^ h*y^ 

jig? 1 5 - 2 5 %CD^5^V h© S D S -tH'J 7^ U 
;W7 5 H (Sg-*b¥3ilfiiSL SDS-PAG7W- 
H5/2 5, 10 10) ftJB^S^v?fc!&ftffi\ CB 
B (^75/-7';y7Vh7*;M &6ft*TVV^>Kft 
®m[stztz*>®5 3 (v->2) KjSt 
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2 4 Kt 2 2 KC2^aD^> K**ty§S$n/c. 
[0140] (5) tn;TM ; ey^D-^in;#:^77A2 

Jtf2*?fl 8 - ( 1 ) T-'&btitztgmm*. 2 0 mM «; V 
Wmffi. (PH7. 4) T'¥IBYbU/cQ-t7 7D-^^7 
7AWR*3tt. 0. 1 5M NaCl§t5mM'jV 
gM[(pH7. 4) Tiftjm 0. 3M NaCl 
^5mM'jy|»3t (pH7. 4) 1?»ttiS-tt-fc. 

^©iltfttcNaC l ftii&ii<go. SMtttZZoKmna 

J0 U &^T\ ±fSf?g8- (3) t#SL/dSTMt; 
i?D-^Ja^7A2ft0. 5M NaCl#t20 
mMiJVlW (PH7. 4) T-Wfbbfc&t::. d 
©H#ft5Ib?gtti»frft«R#2-tf\ 3MWtf*©t»w^ 
/dS^rr*^^ 0. 5M NaClMO. 1 Mg^ 

mmm (pH4. o) x&m-tzzmzkoztDim. 

Wttntz. ^v^wCDH4i-ft^«f^«fcU^ftfTo 
fc. CCD*g8S&©#?«b^&ft-^&SSS©#? 
W&tN&lZ&h^l 0. 0 (E 1% i=»'2 80nm 
= 10. 0) ilM^bT. ^-n{r»o*ti»^B©fi?:tf- 

lfcE4 5 6As p(D^zf^- Ktrov^T, lu^O^BS^D 
l- (3) ©3&»fc«v\ hnvevfrisyD-r-f v 
C?SHtfbft(5Siii-§tStt'feS!l^U/ci: ^605 2 tr^i- 
i;^5U*BBJ©^•7'^^•fti^l^^v^^a• OftgO nfi. 
rgltfb^n f^vc co^mtUS) btvbfrv tzifi. *m 
BjCD^y?- KE456Asp tmMVtzWr&izit, S£ 
S#BS i: 1 t> \z£& U rfxi tM > c ©;fia*itAn U fc. * 

*u susa* # »; r * y 5 k -rVHss 1 5 - 2 5 % 

0^7^*XV HOD S D S - Jj^'J 7^ 'J-'l'T^ KY/P 
30 ->fb#f6,&ti SDS-PAG71/-M5/25, 1 
0 10) ftffl^m^j5§c«|ft^V\ CBB (^VS/-^»J 
U7>h^-) H^ftffvv^vKft«B§Sl'*:i:^EI 
5 3 (V-V3) {r^i"i:fcU^»2 4Ki:2 2KO 

2 v K*^m^$n/c„ 

[0141] (6) N3|d§7^gffl2#j©5m 
±SM5S8- (2) , (4). (5) f»SUcE4 5 

6Asptrov^T, ■en j fn2 a gft*"c-3g#fu 75 

-9— (7^?-f H/W*^T-A 4 7 OA) 

4(7 ftJSl\ R. M. Hew i c k b<Dli&. [J. Bio 
1. Chem, 2 5 6, 7 9 9 0 (1 9 8 1)] KtfcV^ 

N^ffifflSiUMi^HvV^ftfTo^. smi/-c<-5 

7i^^>h-f>-7$;t^HPLC 

yuy4*Jy973£> S P 8 1 0 0) Rtf. s SMy 
^ODSi/7A (7*3.7KV>4t) ftfflV^#fftffV\ N 
5feSag75 ySffl^'Jft^Ufc ^©J^m. •f-n^tUO^- 
^ H fi±TTSS ^^i"T S J W8&\ ft^ro^i: ^*bj f, 

As p — P r o— X— Ph e— Ar g — A 1 a— As n 
50 -X-G 1 u- 



(25) 
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Ty r-G 1 n-X-G ln-Pro-Le u-X-G 
1 n-Thr- 

Ser-Tyr (X{i^BJ©7? JW) 
[0 142] 

(1) y775KpSV2TMD9CDli 

mmm^^^m^m^-cy 1 ^ y-^-TMd 3© 

ftfeUtr. TiECi&SSS?!! : 5' — CGGAGGCCG 
CTCAGATGTCCGTGCA— 3* (25me 
r) %*i-S-r-f U-^-TMd9feffiV^^ti±ia 
mm I - (1) - (a) h^KlKll&O^gs-t?. ^ 

mmi- (i) - (b) f#f>h«A#/77 5 k 

M13TMD7 cD-gP5:ffll^L/T. 1 1 4J&S©|» 
ft?fV\ TMD 9 t^i-SDNAI|f^%^iia^A#y 
77*5. KM 1 3 TMD 9 ft#/c,, COTMD 9I£* 
3KV (AT G) *>P> 1 8#g©75ygl St5. 3 6 

-Hi-*«aa^j%^tfiaiss»B«:*uTv^ @54 

{C|fflft*.#:^9*3 HM1 3TMD7tf-f V— *-T 
Md 9AW ^XLTDNASff^TMD 7 {r^JCc? 

-rs d n ASWfflHW^Bfes i: c: 5 fta*i-. h 

\Z % ^0fflgx#:/7^5 KM1 3TMD9CDNA*: 
H i n d I I I XtTB amH I TSSAJH-ftUT. TMD 
9©jft5 8ObpDNA0ffirft4ifltl/*:. —ft-/ 7 7* 5. 
Hp SV2-dh f r (ATCC 37 1 46) %Hi 
n d I I I RXfB g 1 I I X-%±mit\^X^7^~^ 

Z.0>*9$— fc±gS5 8 0 bpDNAfrJir£ftT4 
DNAU#— tfftfflV*Tofcr**>-tt. ^§FpS 
V2TMD9^c. 
[0143] (2) p S V 2 TMD 1 » . p S V 2 TMD 
7&tfp SV2TMD 9©CO S- 1 &0B&^© b 7 1/7. 

mS&mi- (4) - (a) ti!l//cpSV2TMD 
1. I0SM1- (1) - (b) vmmistzp SV2TM 
D7. ±K*BSWT4«RL^P SV2TMD9OC0S 
- l|IB^Ob7V77x^3Vtt. I5^©iyig^ll 

8 4 
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- (2) ©SSSirttofc. tn^tuDy77.s. Hlcov^ 

£^nefta3 0 0mi»/c o 

[0 1 44] (3) K©fggi 5£g 

tt»05SaiM«T?»5>*l3WSaB«3 0 0ml tCOV^T*K 

$13- (3) \ fgHtfro/c c:©fg|gfl 

fcov>-c*Ms«i i - 4 - ( c ) -eimvtzwxmM h 
h d s/a. u >«i#:atr. mmm s - ( 3 ) -en* 

70 EL I SAT^Sbfei:d5-en^n^3 0# g(D^7 
7-Fi)*&btltz<, P SV2TMD 1 ft h7V^7i^ h 
U:COS-l *Dli&©J8*&!P btm \st^Zf* K ft D 
123Asp. pSV2TMD7^h7V^7i^M 
ifflia©iS^^P,»SL//c^^ h ft E 4 
56Asp, pSV2TMD9ib7>77i^hUc 
C O S - 1 «E>iS«$U&> f>iSSl^7*f K ft E 4 5 

[0145] (4) vcorStt<bft{SMt5?S 
tt©ill£ 

■ttv^D^>C©fS*^ft««i-*flSttffl«J£ftff-3 
/c 0 fiP*>, 1 0 ft 1 K#»* ( 1 0 nM) . 1 

On l©hD>t*> (1 5nM) , 10Atl©^DT"T 
VC (3. 2/tM) . 1 0(i 1©1 OXTft-fttS* 
(1M NaCl. 20mM CaCl 2 l%BSA^ 
mo. 5M Tris-HCl, pH7. 5) M 
a*6 0jitl ftg^Ufc. 3 71CT- 1 B#fi8£*S^ T> 
f hnVt'VI I I %ffeW$£ 1 0 0nM, M')>%8 

i§S l u /m l T-^ini-s c £ »r ± u fi*6ft jhftsfe. i£ 
30 It-fb^D-r-f >CC0&3tlX 0. 05M Tris-H 
CI pH8. 0 lMCaCl 2 ^t»'iW>tif2 
0 0 #M©iij|K©B oc — Leu — Se r-Thr — A 
r g-MCA£»Hi:UT)iit1-5AMC (7-75> 
-7-^^V-^?')» a*ftB&jSl&B3 8 Onm. 
iffl£lfcft4 4 0 nmT«lfc. -*S*ft*7 fcai"*-. 
[«4] 



B tt 


S tt 




©tt Cu/mD 


DTI 


MM 


fct 


1000 


D71 


CM 


*t 


1300 


tm 


MM 


** 


4000 


D71 


CM 


**} 


3500 
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K 5 





A410R*ff 


1 


0.156 


2 


0.742 


*t 


0L757 



me) 



» 6 







1 


0 


2 


0 




1SJ5 



[*7] 



a 7 







D123Asp 


IBJS 


E456Asp 


1&3 


£45 


L7 



[0 14 6] 

V^-T-r-f J^HlfcS :T. Maniatis et 
al. , Molecular Cloning A L 
aboratory Manual. ColdSpri 
ng Harbor Laboratory 1982 
N-3S/-K«Mfi: 3-^f-f-^'J*-4 0g/e 
-b20 g/g^B&TV^— ?A2 g/*^ h-7.4 0 g 
%zKl LtrjgjBU^feO. 

;>W >iSJfe : tT- h 3 0 g/J&fl§*La4 0 g/3-VT. 

xf-^u^-i o g/g^rv^-^As g/mtr 

15g/Mh-^6 0g/^?WWh4 1. 5?: 
*1 LC£fet>®. 

CMGJgife : 2 0g/'J Vg^^Kfii* U ? A 



0. 5 g/U VgfoK^-^U'i'AO. 5g/iS{WiJ-? 
AO. 5g/SS3iT^^A (7*J&) 0. 5 g/ES 
S^(II) (7*J&) 0. 0 1 g/Ji^h<;^A3 
g/-r-^hi^h7i7 h4 g/^hVl 0g%* 
1 LtC^L- 

40 CMJgJfe: '>3gf2 0 g/U Vg&K^'JfAO. 5 
g/'J Vg^^-^U'J'AO. 5g/M*'JfA0. 
5 g/^SSV^i/^A (7*i&) 0. 5g/«gg^ 
(II) (7*m) 0. 0 1 g/ffiMi-hV?J*3 %/ 
^-^M^h7^ h4 g/A^VVl 0 gt*lL 

CMH)gigJ6: 1. 5%£>3tS3c£^fi"f5CMJgift. 
GAGigifc; j^y-fen— /U4 0 z/TTJ^^A g/ 
M*^>fA0. lg/iSffcthyfAO. 1 g/St 
(»T A (7*J&) 4 g/im$ik 

50 (II) (7*Jfi) 0. 4g/«a7V^(4M) 
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o. 1 6 E/wm$& dim) o. 4 s /m>kmm 

0. 04gfc;>Kl LlC&M\stz&(D) 25ml/0. 1 
M'jVi/^77- (pH7. 0) 3 0m 1 £;?Kl LfC 

P-y^yy-rO. SMi&ft^y^A/O. OlMifi 
-flSV^S^A/O. 0 2 5Mttfb*Jl/3'9A. 
PEGj^Jg: 2 5%tJ'Jx5 : l/V ; /'j3-^ (*§4 0 0 
0) /O. OlMh'J^ (pH8. 0) /0. 05MJ& 
fc*)VW A/ 0 . 6 Mi&(b# U "7 A„ 

[0147] 

[##091] 
##03- (1) pPGACY2©«i 
05 6 K^S'tiSlDfil-tto-C. SE-83« («I$Jf 
Kf7 6 4 9^) A*Ot77P^JK'J >C • 7^9 
— fe*3t£?£7;7 • * U VytAA^CDPG 

P GACY 2 tt.TK*33B*»l!l|-«-*. 
[0 14 8] (i) AC Y 
*77n7*!)vc • 7f5— «Mr?0>HS&=> HV* 

7y i^-^a • y yy^-APGKat<s?©iBfi3 H 

5:ft5ACY'J #IS©f¥»£J^T 

©i:teui»**. *-m©M2yiJ 5 fe^-r>5 4ffig©^-y =f 

<D CGCGTCGATTCACAGTCAAAATG 
ACGAT 

© GGCGGCCAAGACCGATCGCGAGG 
CCCTGCA 

© GCCGCCATCGTCATTTTGACTGT 
GAATCGA 

© GGGCCTCGCGATCGGTCTTG 
£gl&DNA&/&B£ (777^ H • /W*^r-A4t© 
DNAS/V-k-b-'fif- • =6x^3 8 0 - A) fcfflVMim 
Sciffcy^tfSU/c. #Wt\ ±B*U^^1^*^H« 
##©©5' *ffl»*T47Ky^^W^H=¥^— tfliJ: 

y y vRfbu^a. * y ^ * no&tf© 
u 7-- y \s&, t 4 y ^f— b'T-Mi^i-s 3 h \z 

[0149] (i i) pPGACY2©^15 
*"T. pAMK3%Sma IT-m-fbU, igtffcfbU*:. ■* 
LTCW:BamHI y >7>-£T 4 'J tefK ± 051 
*gl//c^ P s t I iBamH I T'll^flr^JtgFf U N* 
Sgn-KJ^©-gp$:^V^cSE-8 3tfi*©t7jn 
*#y >C • 7->7— tfjt^5r#*i-SP s t I - B 
amHISfit (2. 3Kb) fSgSL/c. -36u 

pGKCS" £M 1 u 1 , B g 1 I I -OftWrU *§4. 
8Kb©DNABfr,K-£#l3li, Still/*:. OV^Cl*vP>2 
«©ISrtfi:±iB (l) trj:U#/cACYy v^7-i:5:T 
4 y M *m^X.W&$% wi:l:«tg P PGACY2 
*#/c. (rK ###0Ul-eSE-8 3S*Ot77D7. 
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,i<y>c • 7f7~ \fm^<Dm^mtLxmm^tzy 

7^5 KpAMK3<Di&£Smt $#HflB6 1-15 2 

2 8 & JkTf%i3BhO)'5cM. (Journal of Ba 
cteriology (1 987), 169, 5815 
-5 8 2 0) iriBiStitV^. &tz. Tfls^-V-k 

*-^-0^&Iil/t«tVc77^5 KpGKCS' 

f£7^ u^e— • ^'jyytA^cDPGK^nt- 

PGKiS?-5^-i5?-?:^^*^--i7®llia 

m-tz??*^ k-c*u. ##092- 

(2) KBHfcUfc. 

[0 15 0] ±E##09l- (l) fcfcvvrttBMNRfi 

ftKcty^rsDNA^^aiatii. -r^Ti%7^fo 
-^y^^sii(w«kyffv\ 7*'n-^y^c>©D 

NAI?rtf©ifMilifg§^ ->*-V^y-V (GENE • C 
LEAN™, 7±3S/*tfig) feffl^T. ^(DmiZfU 

[0 15 1] ##091- (2) pPGACY2{C«k£ 

7^ v^r^A • ? y yytAoMfei 

p ACTHY 8 3 i:©IHSf?§£ftlEillf~<£ U, pPGAC 
Y 2 i:i57i'V ; E-7A • y 'J V ?-f 2»omW&®&- 

M7?u*:-y& • yy vy^-A) £Ifc#L/c 0 JBITK 
■£©»M*K!!II1-*. ffi. *##091- (2) T*<£fflL 
30 fcpACTHY8 3li, 7i7 l*^— ?A • y »J VYt^A 

7— tffgga^ffi (7y i^-y a • y y y yy-Afi5f£7 

S^O/ vf y D 7-fS/VB*7*h7VZ7i7 — it 

7^^ ; e-'7A • ^yyy^AjgJstig^^ 
y. ^coii^ffifi. ##092(ciaf^u/co 
[0 15 2] (i) :/nh:/v*hfDfigg 

CM@)^f*iJ:T-3 0'CT-5BF^W$-a-^7^k ; E- 
40 "7 A • i?y ym I S-5©gi;&#£CMJgJ&5 0m 
1K8MU 0*8*fii:5« (2 5 Or. p. m) ±. 

3 O^CT' 3 BK«flL^. mntmm 1 m 1 * 5 0 m 1 
©GAGiSifeKggLT. 3 0lCf2 0lffiliSLfc. 
#WcSS^50ml43 500 r. p. mT-lO^r 
WbU ®^%tm$-ti-^ 0. 9%ONaCl 
^Ti5fe^L. 0. 0 1M^XWh-M^; 

(0. lM^xVgE, 0. 2M>J 
VSE^-hy^A. pH7. 3) 2 0mlClSU 3 0 
TC-C1«H8I. Htz^frlzMt. o L/co ^V^-®^#:5:3 
50 200 r. p. ml O^Oii/OT-tmS-ti-. P-y<y 



(28) 
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7jr-1?iJ»Lfc*. ytf-tf^A (Novott) *10 
mg/m 1 ®8&-?&4ri" 5P-^77- 1 0ml ir 

«g?§u 3 0*01? i Btngas^aMtgi; 5 l*. issjs 

K800r. p. mT-3 0#F£j§^LT#*:±?1f 
jgiSift (TOYO FILTER PAPER 5A) % 

ftmistz, #^T\ mmi* 3 0 0 0 r. p. mT-5# 

7-T— hT^* h**3 X 1 0 *m/m 

1 ©^fc&S±5KP-^y:77-K!8^Urt:. 

(i i) p P GAC Y 2 , PACTHY8 3Ci5^D 

±IB ( 1 ) t-ffcyob^T. VmmLO. lmlCp 
PGACY2J:pACTHY8 3 4 
1 0 ,ti 1 fcinA/c^ 0. 0 5m lcDPEGjg$££in 
A. *>S<ii£L-fc. ^S^4r*±fw2 5^F^aL/ 
IH±£> P E G&j&fe 1 m 1 in AT. SSttCJIK 3 

* h%a&m*: 0 . 2 m 1 o'o/D h 77 * hH£igifc 
CfciS* (-f V#-f f>. Agric. Biol. Che 

5* TGGCCGAGGCGGC 
3' ACCGGCTCCGCCG 

ft. p S F I - 1 fflVM^D- ^>;/gPft©J&Sfi3?!j 

4«8eK:fleoTite£u ±iBSFu>*-<D@2?imt;p 

S F I - l irastfSKy AlSftbsm 5 7 tz^ 

1-fcfcy-e&scii:^£Sg^L-/c 0 WcpSF 

I-lOHincI imHlzm±COSFV %@5 
7 ir^i-^|q]T'if A-tS liiritj, pSFI-2%# 

&. n xjofaoymmzv s f i - 1 om^tmm^n 

tz. p SF I -2(iE5 nz^irt a om-<os f i I 

[0155] (i i) P BSFAHY830«I (@5 
8) 

if =7 Am®mw(D&mg±m -t-& s p 

LAFR 1 (AT CC 3 7 1 6 7) %Bg 1 I IX-tyWr 
U COS»ffifc*rt-*l. 6Kb©8ff^?:4J-SiBSSL 
/c. ^WffiffcBg 1 I IT^QSFfU 7^'J7^77 
b'MafeJteL/^cp S F I - l (±|B ( i ) #M) t 
feT4'J#~ bf-CBi^i-Sw^lCiUpBSF 1 
fc. ^f, pACTHY83SHindI I I, Sa 
cI-CiBBfU 3. 5Kb©HYBfgg|ili&ISFf# (## 
091- (2) #JR) fc#«RISIU «Wtfl-fe±KpBS 
FlOHindl I I-SacI mK&X1rZ>Z.tiZji 
i)pBSFAHY8 3^c. P BSFAHY83li, 
±|Bp S F I - 2 feSfUfflL-TSiMSn-S S f i I $rtf S: 



m. 1987, 51, 2321-232 9) KEfcS^ 
Tl>-5BRMJgife) £2 5ml^ftt<5?V-h±i::j£ 

tf i 5rre2 OBSBSigliL-rti. #v>T\ K^-Mr. 

4. 5mg©;W^n7-f'»B^ 5 0TCtr#S 
L/c|l±(DBRM^«fi5m 1 £»! 2 BtTCl 

-r. ) #7 o^jBmu/c. 

[0 15 3] ##091- (3) 
if? El 5 7, 5 8lr^£*X5:OIl'3Eo"C, pBSFAHY 

[0154] (i) pSFI-20gl (157) 
PUC18 (Sffifitt) fcEc oRITiiOiSrU 
^b/dK**^* DNAtHU * 7-~fef^ W f^f-fr £ 4 

ov>t% ^f^^TE^aa^w^^ssFu 

®DNAJ:bT^lfc. ) i:4T4y#— feffcckUit 
jjgUp SF I - 1 

CAGATCTCCATGG 3' 
GTCTAGAGGTACC 5' 

k (Dmmctft (Dmm^cDm^mmx ##09 

1- (1) ttfi:7-7f^Oilii:EiS^ 

30 [0156] 
[##092] 

##092- (i) {7? i^e->7A • ^ y vm^T. 
/t^'J-bW h*^— t* (PGK) jtfe?cD#liD 

( i ) T9 v=e— ?a • >? y vf-ri^nm&Ff-n 
i^-? a • y yytA is-5i (ssxwsi^ 

il 1 2 3 2f) £D±DNA4^3V^b> (I. L. 
Johnstone) P> i 5 77.^¥77. • =fa7V 
*fcOVvCJlV\fc3S8c KlK : X^Vt-^r^ (EM 
40 BOJ. ) 4, 1 307-1 3 1 1, (1 9 85)) K 
^^-CJAHiL/fe. ^Lt:c:©±DNA$56 0/ig*S9BS 
g^Mb o I -CSP^-fbU J^V^T-T^y 7*^77 

trT-ioaL/Zc. -^7A^^-embl3 (^ 

D^j5f/W^-X-y^>^t) 1 OjigfcB amH I iEc 

o r i -cstefejcjgftu, -y j— twmz.it. y. 

I^E c o R I - B amH I >J SPdiJ-'Sr^L'/c. 

[0 15 7] ^V^T% ±fES5#83'fbDNAI?rtf$Jl M g 
fcBamHl «4f t5^^-«92 /t gil%T4'J 

50 Al/fc. I5l/T#fcaijl77-: SflWW«*3«S»C« 
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RU XS^iU5/T*3U (E. col i) NM5 3 9 
^-^fcfflfflL/c. ^©^-©SiS^li, 3X10 

-<77';-i:U 4CK«#U/c„ ft, ±i£©«##D 

BW«ciras. 3^*7 <J y:>*;*7 (F r i s c h a u 
f) fcjME«Ljfct.©«:»ffiUfc. *"7 

• tl/#a5- /VJfrnS*— (J. Mo 1. Bio 

1) , 1 7 0 , 827-842, (1 983)} *fcD 

[0 15 8] ( i i ) T'D-yolU 
pYPGKI Wy*D$t7. • tH: % >x^PGK 
«»F±fM:£fc2. 9Kb©H i nd I I IBf/tfc* 
HI*. ty*n$tX«DNAOHi 
nd I I IIfl3U4PBR3 2 7 (AT CC 3 7 5 1 
6) CDH i nd I I I»ttfc#ALTf|*3*Kfcaift? 
5-f 7*7 'J-*. JRirty^vXFJrjcUlRftsnTV 
•5, *y*D5-b^PGKJ»«S{?fflaafi5M Cfcift;* 
i' Wyi'T^y KUt-f (Nucleic Ac i 
ds Res. ) , 10 7 7 9 1-7 80 8, (1 9 
8 2) ) fefcfcKKttStWfc^j^U rf^l^K : 
5' -CAGATCATCAAGAAGTAATTAT 

ct-3' %fflv>-C7>^y--v^i-5Ci:{'*u#fj 

*Wfc. ) 2 0<tg«:HindI I.UEcoRI "Gfafc 

-7f-f7, (T. Man i at i s) ^^El^n.^ — 

• 9U—— > yif ' 7 • M) — "?—3l7JV, n — 

;w h • *7*y >t* • / w*- • 9*? h y -iML 1 9 

8 2# (T. Maniatis et a 1 . , Mo 1 

ecu 1 ar Cloning A Laborato 

ry Manual, Cold Spring Har 

bor Laboratory 1 9 8 2, iHTZ(Df8. 

m^-^TT^wmmiLV&t. ) p i 6 4- 1 6 

SCEi^ntv^JSI^ot, 2. 9Kb(0%xK*. 
^;W>^|aIJR. iKMLfe. -f LT. C©»f#if§2 0 0n 
g *£Sj£«5££4±§J-y ^ h 7 >7. U-S/ 3 >*\V h 

3 2 P) x;*=¥i^>7^>*V 3 y >gfc ( d CT P) 5 0m 

c i TsB«ufe. w^&fim.* 7 oct- i o^iraia 

7 7^5/741^—^^^77 A (P harm a 
c i alt Nick-col umn^") %fv^> 5ft 
SU «)10 7 cp mOSfctrtgfeJf o^D-74#fc 

[0 15 9] (i i i) /vfT'tf^V— faciei* 

(i) Tf»?>nfc77-s« et4f??-f^7y-) © 
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-gBfcNM5 3 9KtfJft3-tt; 4tfcD7'V-hKif2X 

VhV (Benton W. D. ) bCDfim &M : » 
-f JiV^. (Science), 1 96, 1 80-1 8 
2, 1 9 7 7.) (w^cT. ^hDt;l'D-77-f;W 
-fcfi^U 7A-*U«tt. +**UB*fTl.\ DNAfe 
±|B (i i) T'#/cYP7*D-7*i:^W7* 

y ^-r -tr-f 3 vs-ttfc. 7*y *w v-*/ 3 vi*, 

3 0 %/M/A7 5 h\ 5 X fV;^, 5 X S S P E, 
10 0. 1%SDS. Stf*l^5x 1 0 s cpm/m 1 
YP7*P-7*1:^-rS?gfgE?:ffil^ 4 2CT'16B# 

t* 6 x s s cmw. mmx- 1 o^mn^ z ®m*u 

S^KO. l%0SDS^t'lxSSCW4 2t; 
T*3 0&mm\stz. Vr->S/77-f ir— • 7. 

^y-VfcJBv^T. -8 O'CT-1 6BSH8;*— h7^ 
7 7-f-fcffo*:. -Oj^*7^©Hffi^,-Hy b**B{n 

u 7 7-^ftnnmu nm±B(DJM^u^-zy 

20 7-^M7*!J^^-J/3V«:ffl\ 4«©IWbKS> 
f^777-'>'7D-V%#fc, Ctlt>©^n— 
n-^tlA-PGKl, 2, 3, 4i4&l//c„ 
[0 16 0] ( i v) PGK3tfc?©-y-7^n— — >7* 

(i i i) 1?#/c77-i ; 7n-V4tJ:ij > ^D7.^ 
— 77— (Grossberger) |B$fc©;£& CfcSft : 
7.9\"1y9Ti/y Hy-y— ^ (Nu c 1 e i c Ac 

ids. Research), 1 5, 6 7 3 7) (Cfto 
TDNA£»inL*:. »^©7A^DNA%Bam 

Y P 7'n-7%IVNT+MfVM7*y ^-f -bf-^3 V 
CfrSrKo^TfcfcfcSl; : IMfV (Southern) , 
^-t*'*?*'*^*?- /<-<*n5*- (J. M 
o 1 . Biol), 9 8, 503-517, (197 
5) ) fcfro*. ft. /W7*!)^^-i'3>atf7^ 
Tl^-iftSHW*. (i i i) fcBttUfcfcOfcliWKcff 

5 K b ©B amH I ^0**^»7d— 7fc^W 7'J ^ 
-f XT 5 3 i: *^JBJ L/c. - ©SrJt S>— >7 D — V 
40 (GENE • CLEAN™, 7T-n->|t) fcffll^T, 
^t7D h 3-;KC^cT, 777*n-7.y^f,lH]lR. 
JfitgSL-*:. -^^-fcW^pUC18 iSM 
l*B amH I T*«JWrU 7**'JJi«77 
^ — jBMftff o ^„ &V >T-ffl#% T 4 y 7>*— tf K j; «J 
mJSU •7=7x-f7.tD«^p2 5 2~p2 5 3^8B 

moxm-mbx. e. con jMiosciAi 

/co TVfc^yv (Amp) , 100/ig/ml, 5- 

zfaj±-4-?ujV- 3 — r/K , J;i'-^-^7i' ht^ 

K(X-Gal). 0. 0 0 4%4^tfSL-7'n7> 
50 ^7^flLh^«L-T5|ycefenD^-«:6«itf, © 



# 
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6G£ 3 6 8~p 3 6 9 tr|E«S 

<D^om T*^7^^ HDNA%J*diU BamHI 8Kb 

[0 16 1] HpGK5%S4ffltJ«f 
gjtSfrU 7#n-*y/M|*^KJ:y*HfrUfc«E*. 

0. 7KbOPstI-StuIiMi:« PGK3 — 

[0 16 2] (v) 7^1^-^A • ^ijyytAPG 
K3E£;?©J&*B2#I 

*UfcO. 7KbOPst I-StuIRit%M13mp 
1 S&tJTtf 1 3mp 1 9©Sma I -P s t I 

— h<D-%& (Sanger, F, iM^V^S c i e n 
c e 2 1 4. (1981)99 t£*-2£ftj£Lfc. * 

JkXf. ^O^a*PGK#V/^©i:*©gP#£ 
7-f>T^U^±fi«%^-t5. 3 3 0 6 b p©i& 

[0163] iMMimiMnmbftomm&m*. z*? 

-?i7 (SDCyy|^x7§lf§*fc££*±) %J8v»-C. 

z<d®$ii* ^ >v=>--$-mffi Ltdmm&T(Dz tarn 



10 



[0164] 1) T^^-^-^'JVytACPG 
Ki&e^-te. 4 1 8«075y&#>f>&£, #?*4 
4, 3 0 0#JUh>(D#>^'?*:U— VtZ. 2) 
HSWil4 5, 6 4bp* i e>i5C'52oG)-fVhDV{Z 

fa7V7,OPGKSfefi:|5l-T-ibo^ 3) 
?ya>fc?SSnS75ygfc©-#$§j£l*, 

8, 7 0, 7 5%©ffllH££^Ut. iSk ±Eo-i:< 
<g®£ifc£U*:Bg 1 I I<D-Kpn I ©fit [05 9 
(A) ^s&) |£PGK£|£?©§l$6n K> (AT G) 
P>5' ±S£l 2 5 1 bplc&^WS:^— LT^U. 
@l$£-fSPGK7a=E-*-{;k «Wtfr±ca«Ei-* 
fc#^f,tvS. l^T»r^r#^2- (2) , (3) 

[0 16 5] ##fffl2- (2) (pPGKM5©«D 



20 06 3 fC^tlSlSl^oT, MBAX©*;*^^ 
V*7*b7V77i7- Wt<5? tt*mKm R JI£c? 
i:l«gBi--5. ) S^^l^-'J'A • Vy-T-Afi^© 
PGK7D^-*-£H2TKf§SI£nS*©©77;*.3 
Hp PGKM5 £«3SL*:. &TK#;D|Ifca&BJ|-t£ 0 
[0 16 6] (i) p GKB LCDftM. 
##002- (1) - (iv) t#fc7'775HpPGK 

- 5 % B g 1 I I TSHft U P GKJtW6:*t? 3 . 6 
KbOWJtfcdHWWUfc. I£t£r)tS:###l2- (1) 

- (iv) T*MttU&. pUC 1 8©B amH ISPffitC 
JO }?A-t5-i:f-<fcy pGKBL£#/c. $feH±0>VrM- 

j& pGKBLfcJijSW^JtlJfA^n/cy^T.^ Hfell 
w<frvfe p GKB L' fc**Ufc. 
[0 167] (i i) pGKCS©fm 
_tfB (i) T*#*:777.5 KpGKBLSMl u I fcX 

h o i -eawu 4 . 8Kb (omfttftm • *s§au/c. 



BJU i93*©Xg%igT, #JlLTt/cjt^*^£DP 

5' CGCGTCGATTCACAGTCAAAAGATC — 3' 
3' AGCTAAGTGTCAGTTTTCTAGAGCT-5* 

XpGKBLOfttJtjCpGKBL' feffiWCRLhOA 40 [0 16 8] ( i i i ) p P GKM5©f£83 

tf^fiVpGKCS' pGKCS&tfpG 

KCS' JiT^l^^-^A • ^Uyy^-Ai3fe©PGK 
• y'D^E — $ — . #-5*-*-£#t^#*^--;? 

mmmmmn (b g 1 1 1 , xhon *5>u-ci§mK 

u. a*®*****?*^^*— ?a • ^yyytA 
rtT-#gm$^£/c&©^#-*«sii-£i&^jBfcdif§ 

S/7,fAt©DNAJ/VWf- • =ef^3 8 0 - A 



^77.5 KpEX002^B amH IiBgl I I T^O 
8lfU Km^fef^tJl. 5Kb©»ytfe4Hi*ll85 

-rs. SffiiitBg 1 1 i-egmfu 7^*11*^77 

5r — : tr&afcBSLrt:, pGKCSi:@63 t^^&iSjT- 
^$-a--5wtfrJ:U, pPGKM5 4#fc. ±IB 
T*ffiV^/c77^.5 HpEXO 0 21*. lacUV5-7 
D^E— t5f— Xtf. h7V^/V5 (Tu5) fiJfeCDK 

iRfgiHH 63-74488 ^C|Ef^$tlT^^ 

•5, 



# 
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[0169] nk±^mm2- (2) Ktji^-c, mammm 

{£. V^U— V (GENE • CLEAM™, 
[0 17 0] ##ff|2- (3) ( P PGKM5WV: 

t^V'^-^a • ^y yy^-A©^Miig^l] 

( i ) ^Dh^X hOPOSS : CM@0iSflLhT-3 O'C 
T? 5 BP^W$-lt/c7^ l-^— «> A • ^ y ym I S 
- 5 (mm- (*51cm 2 KfflS-*-£il;fc#0 ft, CM 

nfi5 0mii:fflu m&gtimm. (2 5 0 r. p. 

m) ±. 3 0-CT-3B^*L^ e St>Kf£M$Uml 
ft 5 0 m 1 ©GAGJ£jfeK3giBb-t, 0i|£^Ma ( 2 
5 Or. p. m) ±. 3 O^CX-2 0&?£mmi<tz. %b 
0mlft3500r. p. mfl OftfSm. 
fcU WMfrftittte-ttfcflL 0. 9%©NaCl}g$t 
-CgfcjfU 0. OlM^Y^Wh-M^^ 
•<;WV(Mci lvaene) WE(0. 1 M:7 
iVlt 0. 2M'J>^hU^A, P H7. 3) 2 0 
mlCHU 3 0tn*lBSH. l^^l:igSb/c„ O 
l^Cftfefrft 3 2 0 0 r. p. ml 0 &Jffl<D&foT-fflSk 
P^y77-Wl//ct, ^/K-y-VA (Nov 
o&m 1 0 m g/m 1 ©gSt-tttS P^y 7 7 

-iomi izmm u 30 tn* 1 tmafrfriz&m u 

/c, K®t5TIEft80 0 r. p. mT-3 09HUS^U'C 
#fe±»%. 1R (TOYO FILTER PAPE 
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r 5 a) ft«vvcatii-rscfcKj:u, mm-t-fn 

V -7=77* Y ft#fgCU;fc. *V^t?«a»Kft 3 0 0 0 r . 

p. nrc5&m&fru ^Dh^j^hftaaes^c 

l o Vm 1 ©ilitk^S ±5i:P^y77-i:SiSU 

[0 17 1] ( i i) pPGKM5trJ:S^Oh^^ 

±K ( i ) TWc^D h ^77. hiS^fSO . lmll:, 
/0 ~?y7* 5 KpP GKM 5 ft 5 /t g (10(tl) ftlW^c 
ft 0. 0 5m 1 OPEGjg^ftDnA. frZ<M&ls 
tc. *±{C 2 5 ^§11/^ ^±0 P E G?£&ft 1 

m i ipAT. ^jax-^ 3 o#ia#aofc. a>< ut 

#f>n/c^Ri|Egl^Dhy7Ah!g^ft0. 2m lo 
o7D hS3£igi6 B0K (I s o g a i P> : A 

gric. Biol. Chem. 1987, 5 1, 23 
21-2 3 29) »::ietfc£*VCV^BRMigiiy ft2 5 

m i *rt*:/u— h±£j£tf 1 5°ct-2 v^mmtu 

fcft 3mgCDG4 1 8 &3-*5 O'CtCfi&UfcRLh® 
20 BRMJgflS5m 1 ftfiSL/^c. "ZVZ 2 81CT* 1 0~2 
0BB8*g#1--5C:£KJ:y % G4 1 SW&hU^tzim. 

PGKM5. 5Mg*>^U 5 0~1 5 0j@CDG4 1 8© 

P EX0 0 2 5:fflV^Bl±©*®lftffofc^ 0-2 

®oG4 1 sw^u^aj^u^A^/c. ^±o^mt± 

TfiB^l I'^L/cBa^'JftWi-S. pPGKM5±OXb 

a i -b g i i imftpuz. t^i^-^a • *yyy 

tAPG Kj8te?©:/n^-;?-a%£;ivt^.5 '£ t ft 
5*1 : 
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AGATCTTTCAGGATGGTGCTGATGGGGGCCAGGGGC 
A A A A C A 

CCACCGGGTGATCCTCGACGTGGAGGTTGTGATACA 
AGGAG A 

GCAAGGGGACGATGATGATGTGGACCTTGTGATTGA 
GGAGGA 

TCATGGCGATGAGGATGAGGAAGAGGATTTACCCGA 
TCTG AT 

CGATCCTCCCCCGAACGACGGGGACCAGGAGCGGGA 
GGGAGC 

AGCCGGGCACGAGGCGATCAGGCGCGAGGGTCAAGA 
ACC AG A 

CCGACAAGGCCAGCACCAAGAACAGCAACCGGCAGC 
ACCGG A 

GGCACCCGCAGCGGACGAGCAGCTCCCGCCACAGAA 
C AACC A 

CGAAGTACCGCCCGCCCCGCCGGCCAACCGCGTCGG 
TCTGGG 

CACCGTCCTGTCCAACTTCTCAAACCAGCTCGTCAG 
CGCCCT 

CATCCTGCCGGGAATCTCCTTCGCCATGGGCGAAGC 
TCT ACG 

GGTGGCGCTCCCCGCCAGGTGGACACAGTCGTCTCT 
GTGC C C 



(33) 
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CTTTAOOAACCCCCTCCOOCCCTACTCCAOCAOCAG 
T G C G G T 

CGCAGCCTCCTCCCTCCCTG( 
AGG ACG 

TGATCCCGGTCTACCCCAAGt 



CTATGG 

GCAACCGGCGGGTCAGAAACGTG 
GGA ACG 

COGGCTCGTCGACATGAAATCCAC 
GC ATGG 

OAACCCAGTTTGGGCTCCCCAGGG 
TCCAAG 



CCTGTACGTGTCATCA 
CACCGCAAGGTGOCCC 
G ACCGGCC AAGGA 
TG ATACAACGCA 
TAG ATG ACGGTA 



GTAATTAC 




TATCAT 

TGCAATTGACGGCACCAGAAT 
ATAGTA 



TATGGGTTATTT 



GATGCGTTGGTACTA 



kTACTGCCATTAT 



:aatcccgcgccacaagc 



AGA A AG 

aggaagtcgctccctccgcj 

G C CTTT 

CGCCOAGGACGCCOCAACCCAAACCCACATCAGATC 
GGGGGC 

AACGGGAAGCTTAGGGACGCAAATGGGGTAATACGA 
w" A A T A 

ATCCCCCACCACCACCAAGAAGCTCCCAACCCAAA 



ACCTTCC 

TCCGTCCTTTTCACCCCCCCATCTTCTCCCGACAG 
A A A G A C A 

AAACAACCCACCATACCACTCCACAGAGCATTGTT 
C T T C T C C 

TTCAGGACTACCACGCG- 



ft, ±IBiWtt»©Sfefe^{C, H ^teiStiP EX 0 0 2CDP s t I Sffjf «§9 0 0 b p) 
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(riysga-fc 

[0 17 2] ##032- (4) (7^>jgte?©?n 
— — 

(i) ywyj^-f-tr'-^a VtriST^^VSlS^ 

T^^>at4S?©JB3xiry>%^ H i n f I 4 
OObDHftf (fP?m3Ui5) fcXD-X (TOCTy 
D-^i:BSi-„ ) ##092- (l) - 

( i ) x*fmi//c7^ w^a • v y y 
7-ry7»j-%##^2- (3) tmb&ft-Z'7.?v- 

[0 17 3] ( i i) T^^-Vjte^-^y^D-^V 

(i) CJ:U#?)*Vfc77- ^©lo*^DNA«:ffljB 
U d^*AACT5i:^L/fc. ovvc*AACT5£ 

xhoi, sai it*, -t-n-fftiiMtu 777*D-*y 
)vm/mm^'<r-ot^ _hiaACTyn-y£;gv>-c, 

4Kb(DXhoI»fjt > 1. 3KbStfl. 5Kb©y- 

y -y-rx-r* - atfsna ufc. tctcM 3«©®r# 

(XhoI-5. 4KBtf\ Sall-l. 5KBf^ 
Sall-l. 3K©f>t) ^pUC180SalI 

asffi^-y-y^D-^v^-r-sci^ciiu. pacts 

X, p ACT 5 S S, pACT 5 S L%#fc t OV-IM 

J&*>*1* J® 6 K b <D D N ASf^^SP^JPS^ffi 
@* 0 6 0 C^T £ # U ffSl/fc. 

[0174] A, ±iBiMfv^wy*y^-tf-^3Vfi 

ACT/D-74ifl//cC fc^Wii-^T##^!|2 - 
(1) - (iv) tH^©^frTif--»/c„ 
[0 17 5] ( i i i ) i&gg&iiD&feRVffiffi 

±IS (i i) <D^m<tU> 0. 7Kb©SmaI-Xh 

oi'mrrtc 7^V3-K®^cd*J>&< iifc-SP 
(t h ^ - 7* v©m 3 y vf-fflSi-^gp^) a* 

©®*£*-7^v* v^©£©sp#£ i— h utv** 

(B) -&S*lsfe£*fttt 3748bpCJfi 
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[0 17 6] 1) 7^y-E— • ^'JVytAOTi' 
^VJt^ti3 7 5<1©7? y^*-f>^cS. 4H=-S4 1 
8 0 O^fVC^V^^n- Z-CDB^gUt 
&mi®>cD®tm7?^ (a-tUf) ft»<. fife© 
i"^T© 7 * > £ S. 

[0 17 7] 2) J&fiffi^fc^Stl^^yfilEBEfll 
<iSE^lcD7^5->©-ttLi:@«U)TJ:<S^L/'C*jy. If 

X7^^Vi: J E-tl j e r n9 2 %, 9 0 %©fflPIH4£^:U 

;o fc„ ft. ±fB©rh<«u M^bfeNs i i 

-Sal I f?Jf,H" (060) &7^>&te-?©&li&3 H 
5' 1 2 9 3 b p CfttftMfc*/*— l/Ttt 
y. @Wi:-rS7^^VXD^-^-^ ®i?r#±K# 
£i-£i:#*<bn3o J»T»i*i-#W2- (5) , 

(6) f±±fEJi3£**IELv>Ci:£&<£8pU*'.. 

[0 17 8] ##092- (5) (pACTHY8 3®i 

m 

06 4Kjp<$*v5:ail~^T, MHAXO/wyn-? 
>fS/VB*^h7V^7x5-HSt»F (»YB R 
£0 jS-fe-ftBSSB-tSp ) ?:7^y ; &-'7A • ^yy^A 
&*©7 ^>Xp -3aeT£»S13i** 
X7*3 KPACTHY8 3£D#t3SL/c. MTK&Ig 

[0 17 9] (i) pACTANPOf^ga 
##092- (4) - (i i) f#/c7'775l> , pACT 
5X4Nsi UPstIt«Cifl:U5. 3Kb 

©■ytfcPis&urt-, &wcfl»rjt %t 4 y #~tf fcffl^ 

tff^ (SBK«) SttSCfclCj-O. pACT AN 
P 

JO [0180] (i i) pACTBl, pACTB2, p 

actb zayfm. 

( i ) -Z'%tz p AC T AN P fe&l* N c o I T^bU 
tDNApo 1. ilitSIB-rSo ) i:4S©x^^^ 

y^H3y vge (T**^7f;fVx'j vat x# 
3^7 j t/ v= y vst ft^ffys y >st 

f5y>H'jViE. ^4dNTPSfcBSfB-r§. ) ?: 

TiB^aa^Ii-^^-SB amH I 
40 'J V7>- : 5' CCCGGATCCGGG 

3' , 3' GGGCCTAGGCCC5' Zm&ffilZT 
4U77— \£X-m&2 J &tc@L BamHIt«Uc. ^ 
m-fb^%77VD->t.y>'Wm^ci&Jn«U 4KbODN 

AmKtfttm&vt^ ^LximKt-T 4 y ^f— trtc 

=k 'J SBK^cEitP ACTB 1 %^c„ *^=±iBy 
-tfiE^JStf^L^©^* 2 SOB amH I y V# 
— 5' CCGGATCCGG3' , 3' GGCCTAG 
GCC5' , 5' CGGATCCG 3' , 3' GCCT 
AGGC5' : V^-mt.^SitlK) fcfflWtliBi©^ 
50 tftW •^n-f'npACTB 2, P ACTB3?:#fc„ 
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[0181] (i i i) pACTCSl, pACTCS 
2, pACTCS3©M 

##082- (4) - (i i) X'%tzZf7*3. Hp ACT 
S S£B amH I TSIWtU DNApol. J:4dNT 
P S fcfliV -»-c**«fe ¥»fb T 4 U If T'i B 
K^i+SwttCiU, BamHlSMfcS:^*:^* 
5 h\ pACTSSABam?;ffe„ ^T*iy^5 
Kt:ScaItEcoRI T-TgftU T?*>mfc?<D 
$-5.*-2-*$tJ£%KbtiZ0. 9Kb©t9r)t£ 
^ll/c fLTgtlfjt5pACTBIfflSmaI 
-EcoRIKKj?A-tS-i:K«fcUpACTCS 14 
*7tH±(D0. 9Kb©i^pACTB2, p 
ACT B 3 (D Sm a I -E c oR I P^{rjf Ai"€> ^ iltr 
J:»J. p ACTC S 2, pACTCSSfc-WFWMI 
L/c. C*v?>3«©^5^.§ Hfck. 7^1^-^A • 

-idtfW^^^-^WBUWKDWaWftB amH I 

ESIOfiS : 5 7 s 

i-« 0 9- . s«k 

EM 
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[0182] (iv) PACTHY830M 
^5KpLG8 3 U^hKf— JVm. fall7>- 
f-t'7(Julian Davies) gfiiijA 
^0 ^BamHIT^JSFfU H Y B R jt£^?*#fr 1 . 

3 k homK i kftimm.\stz. mmx** amH i -cas 

ftU 7^ , ;*77T^-t**aa4fi5L^pACTC 
s l m 6 4 {r^-r^ifiiT'^^-ti-S 3ii:j:t), p a 
CTHY8 3%#it ( (Sfi. ±EpLG8 3liHYB R l 

10 Q&KDXffi. (Critzb, Gene (198 3) 2 
5. 1 7 9-1 8 8) KRffc^avtV^,, JSLh##0J2 
- (5) tcfcv^ «SNP*ffi^tf®4HBrm 7? 

#oa*:^(i-r^T###a2- (2) ara«{-ffo 

/c. 
[0 18 3] 

20 >e>©yn-r-r>C?£ttfb©(S)t^«:t-rS±3^U 

[0184] 
[ETUfl] 



«» PK. Ah ft. Ah a. Pn, a ^ ^ ^ ^ ^ ^ Vrf ^ 

20 2S 30 

His Asp Cys Hie Ala Lea Tyr Pro Qy fto Ala Thr Phe Leu Asa Ala 



35 
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(36) 



SerGtanoCysAspOjrLBuAxBGJyHlsLBuMefnirValAtKScr 

60 65 60 

Ser ValAtoAtaAspVei Ifa &X Uu 1^, Leu Asn Oy A^p Gly Gfy 
66 TO 75 so 

ValQrArsAnjAiBLeoTip DeGlyl^GlnLeuEroProClyCy. 

65 » 96 

Ojr Asp Phi Lys An Lea Oy Pro Leo A* Gly Fhe Gta Hp Vol Tkr 

100 «B 110 

GJy Asp Asn Asa Thr Ser Tyr Sep Arg Trp Ala Air Leu Asp Lea Asa 

116 120 125 

GtyAlaProl^C^GlyProLeaCysValAUValScrAJaAIaGIu 
130 "5 140 

Ala Thr Vol 1^ Scr Gin Pro na Tro Ghi (Jht Gin On can Val 
145 160 155 ieo 

L^AlaAspC^Phei^CysGluRffiHtt^ProAlsT^ 

266 170 175 

IValimAlBVUGlalVoGlyAU/UaAUAlaAlaValSer He Thr 

180 185 igo 

Tys Gty Thr Pro H» Ala Ala Atk Gly Ala Asp Phe Gla Ala Leo Pro 

105 200 aoe 

ValC^SerSerAUAlaValAlalteLeuGlyLeuC^l^l^ 

2X0 216 220 

T^rAlaProProClyAlaValGlarayHk 

226 230 235 

GlyAlaTroAspr^s^vrf^^^^^^^^^ 

245 260 256 

AmAlalfaProCarAlaProArsC^GlnCysProAlaG^ 
260 265 270 



# (37) 

71 

l*u Ch Ala Asp dy Atg Ser Cy» Thr Ala Ser Ala Thr Gin Ser Cys 

275 280 286 

Asn Asp Lea Cys Glu His Hie Cys Val fto Aco fto Asp Gb fto Or 

280 » 300 

Ser l>r Ser Cys Met Cys Ghi T3a Giy Tyr Aig Len Ala Ala Asp Qn 
305 310 315 aa, 

ffis Arg Cy» Ghi Asp Val Asp Asp Cy» Ee Leo Qn fto Ser fto Cyi 
325 330 335 

to ^*«^V.lAsnTl»-GtaGfcGly».GbCy.Hi.C!*Tn 

340 34S ^ 

Pro Asn Tyr Atp Loo Val Asn Gty Glu Cys Val Ghi Fro Val Asp Pro 

355 360 ggg 

Ita Ar, Ala As, Gta l>r CyB Gto ft,, Leu ^ a,, ^ 
370 375 
fa 7* Leo cy. Val Cys Ala Gh, G* a. Ala fto H, ft, ffi, a,, 

!! 386 

ft, Hb Ar, Cys Ch, Met Ite Asn Gin The Al. Cya fto Ala Asp 

406 «» 41S 

Cy. Asp ft. As, Thr Cta Ala Ser Cy, Gta Cya fto Gh, «y Tyr He 

420 425 430 

l*u Asp Asp Or Jta He Cys Thr Asp He Asp Ghi Cya Gta Asn Gly 
435 440 44S 

H« Cys Ser Or Vat Cy, His Asa La, fto Gly T*r fte Qn C^s 
460 «56 460 

* CysQyftoAspSer Ala Leo Val Ar* Hi. Da «yTtaA*Cys 
465 470 47S ^ 

Asp Ser Qy Lys V«4 Asp Gly Cly Asp Ser Gly Ser Gly Ghi fto fto 
485 480 



(38) 



73 



Fro Ser Pro Thr Pro C2y Ser Thr Leu ' 
500 



i Thr Pro Pro Ala Val Gly Leu 
SOS 610 

ValHUSerGlyLeuLeunaOylkScrlkyU.SerLeuCyBLeu 

616 520 525 

Vol Val Ala Leu Leo Ala Leo Leo Cya Hu Leu Ars Lys Lys Gin Qy 

520 525 530 

•Ala Ala Azg Ala Lys Met Qu Tyr Lys Ala Ala fro Ser Lys Qu 
636 640 545 ^ 

Val Val Leu Cla Ve] Arg Tta- Ghi Arg Thr Pro Gin Ar, Leu 
565 570 575 



WHPF5-2 13 9 9 8 
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imi) mmmi- (i) - (a) "cw&nfciB**.* 

^U'Ml 3mpl9TMJ3l:, f-f'J- T 
Md 3** fllM&I^WXy^XU-lVSfci^'fea* 
-rt©-C?*U, x-f U— **X?*3 KU^vfXyX 
-f X L/ T v > S 52©*&SI2? 'J t * frf ' J: o T n - H £ *i 
TV >S 7 5 J WSm*n&T% 

[@2] mmmi - en - (a) t?»e>nfctt»Att: 

X7*5 KM 1 3 TMD 3 (I, f-f ';-^-TMd5 

2* 4fflW9tc/wyy^r-rxi/Tv>«i:ci5ft^- s feo 
T*U, Kfc'M'XyX-fXU 

[@3] ^kswi- (i) - (a) xmbntcmm^ 

y77.5KMl 3TMD3t:> f-f 'J-^-TMd6 
** fffltttfc/ vf 7y ^ XL/T v vS 3 5 © 
T*&f), 'J— *«X?*3 KC>vf ^'J^-fXtv 

75 yiEB^J%^1-t.©T**5„ 
[04] HflfcMl- (1) - (a) 
X77.5 KM 1 3mp 1 9TMJ 3 Hx-T U -?-TM 
d 1 **ra*H9C'W XU X-f XUTV** i: 

u . -r -r y — * -**X7* s k try vf xy x-f x 

UT v tt^Jffiaatt£G£l i: ^ ntr ± o T n - K 5 
*VCV^*73 y®fig^J£;*H-t.©-T:*&5. 

[05] - (4) - (a) T-nbtltz.®MZft 

X77.5 KM1 3 TMD IK, 5 if-^-TMm 1 

W X U X-T X UT 1 >5 i: C 6 t^fe OT-*> 
(J. 5af-f-* 5 V7^5 HDvf XyX-f XUT7 

tllZ ± 0 T 3 - K £ *VC V ^ 7 5 y g®2#J fcarT fccDT- 

[06] Ml- (4) - (a) T-&btltd8&Z.ft 
/775KM13TMD1I:, 5if-^-TMm2*J 



Xy X-f XLT^-5 i: d 5 t. ©T-fc 
U, 5^-r-iSf-* s X7^5 Kl'^WXy X-TXL-T7 

20 tU-JcoTn— KSnT^^^y^gj^Jfc^-rfctfrtr 

[07 — 9] D 1 2 3 A s p , D123A1 a&tfD 1 
2 3 G 1 uO^T^Kt-OVvi:, £-77>>l'$>">A-i';*> 

5?gtt^U/ct.©T-*-5„ XDtMVCStJB^ 

[010] ^6S0U1 - (1) - (b) T*'&btltz.®MZ 
*/7^5 KM1 3TMD7K, 5af-f- TMm3 
a**a*iti$K/ vf Xy X-f XUT w& i: c: 6 £^-f *» ©T? 

7 ^ y tt®nft«%d oTv^$7>©jsi2©j&a8EJ!ji: 
•¥-n(rj:oT^- K$nTv^7^ y^sa^j^i-t*® 

[011 — 12] D 4 5 6 A s p, E456G1 nCDM 
^X^ Kfcovvc. ^^l^A^VjggfJrfctts K 

GDP CfcJBV/di^-U'&S. 
[01 3] IQiS^ll- (1) - (b) -QnbtltzMmx. 
40 ^7^5KM13TMD7i:, 5af-f-TMm4 

*9ffllM&fc/vf Xy X-f XL/Ti^-5 i: c: 3 fc^-ft, ©T* 

*u. uf-^-^x? KK/wxyx-rxuc 

7 5 Wtum Atffid ^TV>-5SP7}©Ji>2©*l^ge#li: 
•?-n»r±-pT3— K£*vCV>575 y&B2#Ife;Si-fc© 

[014] uss^n- (1) - (b) -zmbntdmkz. 

ffcX^.*^ KM1 3TMD7K, 5af-^-TMm5 
vf X y X-f X LT V>5 1 Z 5 ©T* 
$>U. ^ af-^-iii^^^ KI^W X'J X-f XLT 



75 

mi 5] ^j&mi - (i) - (b) -zmbntdimz- 

#.777,3. HM1 3TMD7C, 5 af-?-TMm 6 
a^StWK; W XLTV^S il d 3 ?r^i-t. ©T- 

^-mr ± o t n - h s nx v>5 7 ^ j mm&tem-? t. © 

[016] mm A- (5) T-»ML^7 r 5 1 KE4 5 
6AspO#ftT (O) . ##&T (•) Kfctt-S^n 
-rM VC a H D>ev©aSK J: oT^L/cSf^X 
PtM VC©*i:fiJ6ll*IB©BB«*3*i-^9 7T**5„ 

[017] *K60!J4- (5) -ea®JU^^HE4 5 
6G 1 u(D#^rp (O) . ##£T (•) KfcttST'P 
tM >C £ hPVfcV©&£lr±^T^L/c?£^:7* 
Df-f >Cffl*4:a6l»IB©BB«ft^r^ 

[018] mMM4- (5) T-fflS?U^^KE45 
6Asp2©#;&T (O) . tffi&T (•) I'fcWX 

s. 

[019] 2O&0O4 - ( 5 ) T-flKSU^y^- HE 4 5 
6Asp3©#4T (O) , ^#fiT (•) Cfcl^y 
P-rM^Ci: HP>fcV©HJSf~£^T^U*:ig«=§[ 

[02 0] ^51^14- (5) T*3BML/^y^KE4 5 
6G 1 uAspfflfffiT (O) . Iffi&T (•) K*?l7 

S ^Df-f >C i: H n >bfv©gjSjr i ^TML/cig 

[02 1] smi 4- (5) xwm^tzimm^y^- 
he 4 5 6 as pZWitobtzy-i-fv ;-y>m(Dmm 
mmmmbtz^zf* Y(omam.t\(Dm%^-t^y 
xhh. 

[02 2] mMM4- (5) T-fflfifiLfe*^©^^ 

KE456G1 u*mtoi>ti7-< 7v ; -Yi^&omm 

[02 3] mMM4- (5) T«HUfc#SWI©'W 

he 4 5 6 a s p 2 ^^iaL/^^-r y-yv^o^ 

msmtmnvtz^y* Y^m&tom^m-i-^ 

yxh*. 

[02 4] mMM4- (5) T?*«LfctSIM8©*:7*- 
he 4 5 6 As p sfe^inL/^^-r^yy-y*^©^ 
E«pKfc«ISL^^ H©^im»ii©ii^?:^-ri/7 

[025] mm 4 - ( 5 ) T*i»^ U fcJWWWVW 
HE 4 5 6 G 1 uAsp^iDU;7-f^/'-y>)g 
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[02 6] mm 4- (5) xmmstemwto^y'1- 

HE4 5 6Asp©###T (A) Stf#«T (B) 
*Jl7S h P>t'VS^»r±Slfil/JvKS«i:^©g|#?: 

[02 7] ^JfS034- (5) T^LT^fgBJ©^:/?- 
HE 4 5 6 G l u©##£T (A) St^^ET (B) \Z 

io ^tif^yx-$>h. 

[028] mm4 - ( 5 ) T^ML/c*^BJ©^^ 
HE 4 5 6 A s p 2©#£qrF (A) St^&T (B) 

[029] nss^4- (5) xmnvtz^mm^y^- 

HE4 5 6Asp3©##£T (A) &tf#£T (B) 
KiSttS HDVk'VfSe^iSjfi/jN^SiiBlFF^©^ 

[030] mm 4 - ( 5 ) xmrnisttrnwo*??- 

20 HE 4 5 6 G 1 u A s p©##&T (A) &tf#&T 

[03 1] y^TsS. Hp SV2 PTTMM3©ff^j§ig 
[03 2] ^7^.5 Hp SV2 PTTMM6©f^j§g 

[03 3-3 4] ^095- (4) x-m^tz^mmo 

^7*fKE4 5 6Gl aatf*ffi60!l3 - (3) ffSML 
fe*W»O^T*f HE 4 5 6 G 1 u©#|ET (O) . # 
50 (•) Kfcl7SXD-7MVC£HP>fcV£:©E 

j£tc<koT£j&Ufc?S^bXP-7M >C©fii:Ei&BS|gl 
©gB#fc;art:/7 7t-*5„ 

[03 5] mMS- (4) T^U^^BJ©^^ 
HE 4 5 6G 1 aAs p©#&T (O) , ##i£T 

(•) K«l7-57'P-5H'VC£ HPVVl'Vi:©^^^ 
oT^Lfcr^fbXPTM >C©*£HJSB#Ba©il& 
?:^t^7 7t-*S 0 

[03 6] ^feM5- (4) T?*«Ufc#SWl©*<^ 
H E 4 5 6 G 1 a fcSsJnU*::? -f y -f^momm 

40 mmtmmLtz^y^Yo^mmtcDm^^-t^y 

[03 7] mm 5- (4) T-)B^U/c*fgBJ©^^ 
HE 4 5 6 G 1 aAsp^l//;7-f7'j;-y^« 

<DTsmmmtmnLtz^^ YcomiamiLomm^-r 
[03 8] *ife^35- (4) xm^Ltz^mmo^y^ 

HE 4 5 6 G 1 a©^#^T (A) Rtf&$FF (B) {r 
«t75 hP>t*>5t)g(rj:-5i(ii/jN^^i:Bf^©i8^=l: 

m-f# : 7yx$>z>. 
so [039] ^js^5- (4) xmrnxstzX-mm^y* 
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HE 4 5 6 G 1 a A s p©*#^ET (A) Stf^iTF 

(b) izmi&hv^¥>mj&i~£Z!!&i^mMk£mffl 

[04 0] 7^75 HpUMPGTMD7©f£g!j§ig£ 

[04 1] 7*775 HpMTMD7<Df£§gMM£;*l//c 

[04 2] 7*77 5 HpUMPGTMM3cDf^SMS ] fe 

[04 3] ^77.5 HpMTMM3 0f^i2igM?:^i-. 
[044-4 5] m&£M6- (4) T-fSSU^flBJcD 
'S.Tt*- HE 4 5 6 A s pRZF E 4 5 6 G 1 u CD#^ET 
(O) , ##&T (•) , rfcttS7 , D5H'VCfc hny 

[04 6-4 7] Wm&- (4) T*imSU^c*fgBJ(D 
^KE4 5 6Asp*feliE4 5 6Gl u£?£JnL> 

fc7^ 7*y ;-7i^&coMmmmiim§iLfz&*(D^7 

[04 8-4 9] HJiE^6- (4) TiRggb^fgHJ© 
^•7 r ^KE4 5 6 As pStTE4 5 6G 1 uCD^#iTF 
(A) Stf^^ET (B) K;&ttSbD>fc*>i&gKiS 

[05 0] *KS0d8- (2) -C«naU^^HE4 5 
6Asp©#«T (O) . i*W&T (•) KSJttS^D 

[05 1] *ffiEM8- (4) T-ffigL/i^7f HE 4 5 
GAspcDff&T (O) . ##&T (•) •cfctfS^n 

[052] mmm&- (5) t-ismu^^he4 5 

6AspO#^TF (O) . m?&T (•) «r*Jt75^D 
T-f >C h D Vbf>tD&SK «fc ^-zgEJ8.\,td£fegL-7 

[05 3] 2U&098- (2) , (4), (5) fifitSIL 
fe^ 75 1 K E 4 5 6 A s p O S D S - jH V 7 ^ !) ^7 5 
Hm^||j^^->O^0T-*S„ 

[05 4] ^Kg^l- (1) - (b) -e»bti?dim*. 
#757>5 HM1 3mp 1 9TMD7(:> f-f y— 
TMd9** ffiJWSK-'W^U^-fXLTV^fcw** 

*vcvv&75 7 KB3^J£^t<©"t?&5„ 
[05 5 (a) - (b) ] hDVaJftS^ay V<7* 

Htf>±7 5 7 iffifli^-r . 

[05 6] 7*77 5 HpPGACY2«Df£SiiHi*;* 

•t. 

[05 7] p SF I - l&tfp SF I -2<DftW&n i k 
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[05 8] 7^ 1/^-9 A • ^ 'J ym«Affl375 
KpBSFAHY8 3 ft. d*^© 

7*775 H±fr#^i-s-b7TD^i<';vc • 7->7- 

-fe'^*ffi{*-»T'^ Ufc„ 05 6-58 <p-emm L-ZcBS 
■^•{ifilT®i:«UOti©'e*S. B. BrBamHIi; 
Bg 1 I ICDjU^SPffi/cm : ^D7A7i-3-;V7 
Wh7^7i7- tttte^/Amp : 

1 : SE-834^Ct77n 

• $ y yy^-AS^PGKjSfe^yp^e-^-/ 

PGKT : TfU*—? A • ^ U yytA**P GKil 
fifffl^-5*-^-/ACTP : 74* l^— >7A • ^ 
U Vy^AS*7^7 c >it^?©XD^-^-/ACT 
T : 7^ l^-^ A • ? U V y-?-A4^7^^>Jtfe? 

7i7-tflG?/HYB : /vf2fnvf JO/Bah** 

[05 9] Ti'l/t-fA • yytAPGKlfef 

20 [06 0] 7^ Ut— 9 A • 'J yy^AT^fVilfi 
?%^DNA^©0JBS^lfe0«:^i-„ 05 9, 6 

n-rtuDagfe^icfev^T^i^yvoB' 5fcs& 

gj^ji^yvo3' ^§{i?FHj-e&£. 

[06 1] 0 5 9*— T'^L/r (A) mWDi&m&ii* 
^-To £/c^S$n5PGK*V^©75 7i?fi2?!JS: 

[06 2] 06 o^i— -c^ufc (B) mt&axumm&i* 

£/c^S;*m57^>#V^©75 7ifJ2#I 

[06 3] 7*77 5 Hp PGKM5(Df^SBSM'&^'f". 

[06 4] 7^75 HPACTHY8 3<Df^jia%^ 
"To ft, 0^T-ff/ct'^SLfclSS^^b8S^{i. JTF 
(D£&0(Dt><D~e$>Z>. /P : Pvu I I/Ps : Ps 
t I /M : M 1 u I /K :KpnI/S:Smal/S 
a:Sal I/St :StuI/Sc:Sca 1 /X : 
XhoI/Xb:XbaI /N : N s i I /N c : N c 
oI/E:EcoRI /RV : E c o RV/H : H i n 
dl I I/Bs :BssHI I /P s • N s : P s t I 
40 tNs i I t(0m^mty2 it or i:PS2*t7* 
77 5 H©«*SjE^/CYCP V- 1-^h 

^D-ACat^oyD^-^-ZCYCT : iSO-f 
y-l-^H^D-ACJtfe?®^-?*— f-/PG 
KP : 7^^-'7A • i7';yy7*-APGKit^?CD7 
D^— /PGKT : 7^1^ ;i =— «7A • ^yyytA 
PGKSe?(D?- a-f-/ACTP : 7:71'^— 

«7A • ^ y y-7 , T-A7^^vite : ?©7n^e- : 5?-/A 

CTT : 7^ ^--7 A • ^ U y yT-AJSfe^O^-5 
^-/GAPDP : 7^1^— "7 A • ^UVW-A 
50 GAPDsge^^D^— ^— /L : Bg 1 I I 1 i 
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nker (GGAAGATCTT CC) JfASPffi 

[013 



(41) 
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11 6] 




E456Asp 




CACATTGCCACCCACTCTTGACCCCCaCC 1 * 
HisllcCljrTbiAspCysSTP 

3 * ACCCTCGCTCACAACTCCCCGCACC 5 ' 
( T< !/-*-TMd3) 

MDmpl9TMJ3 





[B2] 




1 7] 



E456G1U 




s ' (kk:ctc(^gttcccccacccctccttcaca» 1 

CljleuGlrPheProAspProCjsPheAU 

'•cgaccccaaccccctccccaccaac 5 ' 

MI3TM03 





[05] 




s ■ tgtctgcagcccgtggacccgtgcttcagagcc 3 ' 

CjsValGlaProValAspProCysPheArgAla 
1 ' ACCTCGGGCACCGAGGCACGAAGTC 5 ' 
All 

C Sjl— r-^-TMia!) 
MI3TM0I 




m 

81 



(42) 




[04] 





5 * GGGCTCGTGCATTtXJGGCTGAGCGGCCTCCGTCCAG 1 * 
GlyLeaVilHi sSeiGI ySTP 

** GCACGTAAGCCCGACTCGCOGGAGG 5 ' 

Ml3mpl9TMJ3 




[06] 



C 5 ' TGTGTGGAGCCCGTGGACCCGTGCTTCAGAGCC 3 ' 
CjsVilGiaProValAspProCrsPheArgAli 
* ' ACCTCGGGCACCTTGGCACGAAGTC 5 ' 
Glo 

MI3TM0I 



(44) 
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uai 0) 
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II 8] 



GGCCTCCGCTTCCCCCACCCCTGCTTCACA 3 ' 
GljLcuCljPheProAjpPtoCysPicArg 
3 ' GG ACCCCAAGGGG CTTGC CA CG AAG 5 ' 
Glu 

MI3TM07 




E456 Asp2 



mi 2] 




E456GIu 



40 ■ 




[1 3] 




5 'GGCCTGGGGTTCCCC 
ClyLeoGlyPbePro 



GACCCGTGCTTCAGA 3 1 
AspProCysPheArg 
GCACCCCAAGGGGCTGCTGGGCACGAAG 5 ' 
Asp 

( ^ jl — -r — ? — TMm4) 



MI3TM07 




(45) 



87 



i¥ 5-213998 



88 



[Ml 4] 




' CCCCTCCGCTTCCCC- 
ClyLeuGl yPhePro 



-CACCCCTCCTTCACA 3 ' 
AspPfoCyiPheAr* 



* * (K^CCCCAACCGCCTCaCCTCCCCACGAAG 5 ' 
Asp Asp 
C $ J- — i "T — 9 — TUm5) 



MI3TM07 




II 5] 




5 ' CCCCTCCCCTTCCCC CACCCCTCCTTCACA 1 ' 

GiyLeuGlyPhePro AspPr oCysPheArj 
*' CG AC CCCAAGGGC CTTCTCCGCACG AAG 5 ' 
Glu 

MI3TM07 
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(46) 



89 



122] 



90 
12 3] 



E456Glu 



E 456 Asp 2 



12 3 4 0 
Imol/mol) 



(mal/moJj 



[02 4] 

E456Asp3 



[02 5] 




O I 2 5 4 5 

(mot/moJ) 



[05 9] 
LU '|^^ If I ir 



«CB*J*E«ttf ( A ) 



# 



(47) 



nmW- 5-2 1 3 9 9 8 



91 



[02 6] 



92 
12 7] 



£456 Asp 



E456G1U 



IOO - 
60- 

x 

S 60 

I- 

20- 
O ■ 



O 2 A 6 e 10 





100 




BO 






« 


60 






I 


AO 








20 




O 



6 8 

m w 



[02 8] 

E45SAsp2 



too - 

60 . 



* 60 ■ 
m 



20- 
O - 



0 2 0 6 e IO 



12 9] 



E456Asp3 




(48) 



93 
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94 



[03 0] 

E456GluAsp 



too - 

80 ■ 



•-8 

§! 
Si 



I "0.80 



13 3] 



E456G10 




134] 



E456Glu 




13 5] 



E456GloAsp 




(51) 
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99 



100 



136] 



[03 7] 



E456G3o 



E4 56GlaAsp 



a 

H 

a 



GO 

e 
ft 

B 

a 4o 



12 3 4 

♦KWottB^r *• F/ h o > try 
(mot/mot) 



(mol/mol) 



[H3 8] 



E456G10 



x so- 
il 

§ 40 ' 
a 

20 
0 




O 2 4 6 a 10 

mm <*> 



[HI3 9] 

E456GlaAsp 



- GO - 

m 

a 



to - 



1 <») 



160] 



RftCTSX 



PACTSS 



X E £ Xt> N ^ SBB&XSC Xb 



U L 



J — 1 — 'mifrm i T 




[04 6] 



E456Asp 



30 



147] 



E456G1U 



(mel/moll 



(roof /imol) 



107 



(55) 



1¥5- 2 1 3 9 9 8 



108 



UK) 

U 

ft 

V ^ 

a 6 

* ^o.eo 

si 

IS? o 

_> 5 

S ~°.60 



[04 4] 

E456ABp 




IO 20 30 

B£«n (mln) 




[04 8] 

E 456Asp 



ioo 
eo 




6 8 



E4S6Glu 



149] 



too 
eo 



SB 

i 




« 6 

ffm (»)» 



m 

109 
[05 0] 



L2C- 




BLzmm.itBki) 



[05 2] 



1.20- 




O O 20 30 

fiUE«BI(mti>) 



(56) 




O 10 20 30 

Into) 



Kd 


1 


[05 3] 

2 3 


97 






66 






43 






31 






22 
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"1 380 
CluCysValGluProValAspFroCysPheAxgAlaAsnCysCluTyrGlnCysGlnPro 

381 * 0 0 
LeuAcnClnThrScrTyrLeuCysValCysAlaCluClyPheAlaProIleProHisClu 

401 420 
FroHisArgCysClnMetPheCysAsaClnThrAlaCycProAlaAcpCyBAspProAsn 

421 440 
ThrGlnAlaSerCysCluCysProGluClyTyrlleLeuAspAepClyPhelleCysThr 

460 

AspIleAspGLuCysGLuAsnGLyGljPheCycSecClyValCycHioAsnLeuProGly 

4B0 

Thr P heC iuCy s IleCy sG 1 y P ro As pS e r Al a La uVa 1 ArgHls 11 eCly Thr A* pCy s 

481 500 
AapSerGlyLjsValAspGlyGlyAspSerClySerClyClaProProProSerPcoThr 

501 5 20 
ProGlyScrThrLeuThrProProAlaValClyLeuValHi«SerClyLeuLeaIleCly 

521 5A0 
II eSe r IleAlaSe cLeuCysLe uValVa lAlaLeuLeuAla LeuLenCyaBlsLeuArg 

541 560 
LysLysGlnGlyAlaAlaArgAlaLysMetCluTyrLyaCysAlaAlaProSerLyaGlu 

561 

ValValLeuGlnHlsValArgrhrGlnArgTh-rProClnArgLcu 
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KetL e uCl 7 V»IL^V^l^CljrAl a L«uAlaLcuAi«Cljl>cuGlyPhePrOAlaFro 

21 40 
AlaGluProG InProGlyC lySerGlnCys VmlCluHisAspCysPhaAlaLeaTyrPro 

41 60 
GlyProAlaThrPhet^uAsnAlaSerClnlleCyaAspGlyL«uArgClyHi * LeuMs t 

01 80 
ThrValArgSecSerValAlaAlaAepV«lIl«SttrL«uL«uLeuAsnCl7AspClrCl7 

81 100 
ValClyArgArgArgLeoTrpI leC iyLeuClnLeuP roProGlyCysGlyAS pP roLys 

101 120 
ArgLeuG LyPraLe aArgCLy PheC InTrpValThrC i y aspA snAsathrSe ttj r S e c 

121 140 
ArgTrpAlaAriLeuAspLeaAsnGlrAlaProLeuCycClyProLauCycValAlaVal 

141 160 
£• rAlaAlaCluAla Thr V* I Pr oSe rC luProI 1 e T r pC luCluG 1 nG LnCysG 1 uVa 1 

161 180 
Ly sAlaAapCLyPhe LeaCysG la PheBi s PheProAl m ThrCy «Ar g P roLeuAla Va 1 

161 200 
C I uPr oCl yAlaAlaAlaAl * AlaVa I Se rllelhrTytG ly ThrPcoPheAlaAlaArg 

201 220 
G 1 y&l&As pPaeGlnAlaLeuProValGlySe rSerAlaAl* ValAlaProLeuClyLeu 

221 2A0 
ClnUcuMe tCy sThxAlaP roProGlyAl* Va LGlnClyHl s t r pAlaArgG luAlaPr o 

2*1 260 
Cly^aTrpA»pCysSerV«lCiuA»nGlyCLyCysClaHi6AlaCyBAsnAlaIlePro 

261 280 
GlyAiaProAxgCysGlnCysProAlaGlyAlRAlaLeuClnAlaAepClyAxgSerCye 

281 300 
TbxAlaSaxAlaTXirClnSA rCy sAeiiAapLeuCy •Clufii* PbeCysVa IProAsnPro 

301 320 
Asp^lnPrcGlySerlyrSerCysMetCy^luTarClyTycArgLauAlaAlaAcpCln 

321 340 
HlaArgCyeGluAap7alAapAapCyaZl«LeuOlaPcoSecPcoCysProGlnArgCyfi 

341 j 60 
ValAanThrGlziClyGlyPheGluCyfiUisCysTyrProAsnTyrABpLeuValAspGly 
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5' -^nCWOTCGCTACCCGGGGATCqaAGMTTCGACCTO^ 
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»- 1 ' 5S5i 

SfH BgXD Ncol 
S'TCCCCCACCCCCCCACATCTCCATCC 3' 
3'ACCGGCTCCGCCGGTCTAGAGGTACC 5* 
SPLA- 



SH! 



Xbol 



Ecofll 



ACCl 

MncO 



Bgin Ncol EcoRI Sod 



Kjul Smal BamHI Xbol 



i GAATT*TCGCCCACGCCCCCACATXn > CCATCG * AATTCC ACCTCGGTACCCC GG CATCCTCT AG A — 

Soli Pstl SphI Kmdm 
- GTOGACCTGCAGGCATGCAAGCTTGGC 




Sfll 8glO Ncol 
5* TGGCCGAGGCGGCCAGATCTCCArGG 3' 
3 ACCGCCTCCCCCOTaACACCTACC 5 



Sfll BglXT Ncol EcoRI Sod Kpol Sraol 9amH2 Xbol 

GAATmGC^ - 



Sfir Bgin Ncol Pstl Sptol WndM 

- GTC*TWCCGAGGGCCCCAGATCTCCATCG*GACCTCGAGG{ATtXMGCTTGGC 
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